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ADVISORY REPORT OF THE SUPERIOR HEALTH COUNCIL no. 9880 
 

COVID-19 - Belgian vaccination strategy - 2025-2026 
 

In this scientific advisory report, which offers guidance to public health policy-makers,  

the Superior Health Council of Belgium provides an update of the COVID-19 vaccination 

strategy with adapted to circulated strains vaccines (EMA, 17/05/2025) for the Belgian 

priority groups, pregnant women included during the season 2025-2026. 

 
First conclusions and recommendations approved by the members of the NITAG on 19 June 2025 

Approval of this full version of the advisory report by the NITAG by mail 

Advisory report validated by the Board on 2 Juli 20251 
 

 
 
I INTRODUCTION AND ISSUE 

As in the case of influenza vaccination, each year the National Immunization Technical 
Advisory Group (NITAG) of the Superior Health Council (SHC) reassesses its annual 
recommendations on winter vaccination strategy in Belgium. 
 
As for the 2023 and 2024 seasons, and in association with the Belgian Society of Intensive 
Care Physicians (SIZ) and the Belgian Respiratory Society (BeRS), the Council insists on 
achieving the highest possible vaccination coverage in Belgium for people over 65 against 
Coronavirus disease 2019 (COVID-19), seasonal influenza, pneumococcal infections and 
Respiratory Syncytial Virus (RSV)2. This approach is also encouraged by some authors in the 
recent literature (Torres et al., 2025; Reynard et al., 2024; Wang et al., 2024). 
 
On 17/05/2025, the European Medicines Agency (EMA) recommends updating the antigenic 
composition of authorized COVID-19 vaccines for the 2025-2026 vaccination campaign. This 
is due to the continuous emergence of new SARS-CoV-2 variants driven by immune evasion 
and viral fitness. While current vaccines are effective against severe disease, their protection 
can decrease as the virus evolves into more antigenically distant variants. Matching vaccine 
content to circulating viruses improves protection. The EMA's Emergency Task Force (ETF) 
specifically recommends adapting vaccines to target the LP.8.1 variant of the JN.1 family of 
Omicron subvariants. This is because LP.8.1 appears to have the greatest growth advantage 
and increased transmissibility, and exhibits strong humoral immune evasion compared to 
other emerging variants. Both XEC and LP.8.1 variants belong to the BA.2.86 family of 
Omicron subvariants, which is antigenically distant from the XBB family circulating in 2023 and 
previous variants. LP.8.1 has become dominant in various parts of the world, including the 
United States of America (USA), and is spreading in Europe. 
 

 
1 The Council reserves the right to make minor typographical amendments to this document at any time. On the other hand, 
amendments that alter its content are automatically included in an erratum. In this case, a new version of the advisory report is 
issued. 
2 Bescherm jezelf deze winter : meerdere vaccinaties tegen luchtweginfecties voor 65-plussers - Hoge Gezondheidsraad (hgr-

css.be) 
Protégez-vous cet hiver : pluri-vaccination respiratoire pour les + de 65 ans - Conseil Supérieur de la Santé (hgr-css.be) 

https://www.hgr-css.be/bescherm-jezelf-deze-winter-meerdere-vaccinaties-tegen-luchtweginfecties-voor-65-plussers
https://www.hgr-css.be/bescherm-jezelf-deze-winter-meerdere-vaccinaties-tegen-luchtweginfecties-voor-65-plussers
https://www.hgr-css.be/fr/protegez-vous-cet-hiver-pluri-vaccination-respiratoire-pour-les-plus-de-65-ans
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Vaccines targeting JN.1 or KP.2 strains can still be used for the 2025 campaigns until LP.8.1 
vaccines become available. The communication about this is very important for the 
vaccinators and the general population. 
 
The Variants Of Concern (VOC)-adapted COVID-19 vaccines considered in this report are the 

mRNA-adapted vaccines Comirnaty®, Spikevax® and the recombinant, adjuvanted vaccine 

Nuvaxovid®. If not specified in the report, the Council always refers to the EMA and the 

Belgian Federal Agency for Medicines and Health Products (FAMHP) recommendations 

regarding the dosage, the schedule and the route of administration of the vaccines. 

At the time of the publication of this advice, the SHC is aware that several companies are 

actively developing combined influenza and COVID-19 vaccines intended for the European 

market. As the regulatory process is still ongoing, these combination vaccines are not 

expected to be available for the 2025–2026 season (Rudman et al., 2025; Choi et al., 2024). 

Further information (European Public Assessment Report - EPAR) 

https://www.ema.europa.eu/en/medicines/human/EPAR/comirnaty 

https://www.ema.europa.eu/en/medicines/human/EPAR/spikevax 

https://www.ema.europa.eu/en/medicines/human/EPAR/nuvaxovid 

As with the annual influenza vaccination with vaccines adapted to circulating strains, it is not 

anticipated that a large amount of clinical efficacy data in real life of vaccines adapted to 

current and future strains will be available at the time of recommendation and 

administration. At the time of drafting these recommendations for the 2025-2026 season, the 

SHC did not observe major changes in the Belgian epidemiological data and did not find major 

and concordant scientific publications that could drastically change the already proposed 

vaccination strategy in 2024-2025. The elements that could require a rapid and urgent 

adaptation of these recommendations and of the vaccination campaign in Belgium for 2025-

2026 would be: 

- new adapted vaccines with longer or broader protection; 
- the arrival of a new VOC with massive immune escape; 
- a drastic loss of vaccine efficacy (VE) on hospitalizations and deaths; it remains 

important to continue regular monitoring of the profiles of patients who die or are 
admitted to hospital with COVID-19 according to their vaccination status, 
comorbidities, immunosuppressive treatments, etc. in Belgium, abroad and according 
to any new variants; 

- a global shift in international recommendations towards more frequent and 
regular boosters; 
 

  

https://www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://www.ema.europa.eu/en/medicines/human/EPAR/spikevax
https://www.ema.europa.eu/en/medicines/human/EPAR/nuvaxovid
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II RECOMMENDATIONS  

1 Main Objective 

As for the 2023-2024 season, and in association with the SIZ and the BeRS, the Council insists 
on achieving the highest possible vaccination coverage in Belgium for people over 65 against 
Coronavirus disease 2019 (COVID-19), seasonal influenza, pneumococcal infections and 
Respiratory Syncytial Virus (RSV). 
 

2 Risk groups for Autumn / Winter season 2025 – 2026 COVID-19 vaccination (no 
changes compared to 2024-2025 season) 

At present, the target groups for vaccination against seasonal influenza and COVID-19 
are similar, which greatly simplifies simultaneous administration of the two vaccines. 
 
 

Highlighted in yellow are the elements that differ from those established for seasonal flu vaccination 

 
 
 
In order to best anticipate the next COVID-19 vaccination campaign in Belgium, the SHC 
recommends the administration of an additional VOC-adapted COVID-19 vaccine for: 
 

- Group 1: people at increased risk of death or severe forms of the disease because of 
either advanced age (≥65y) or comorbidities. 
 

- Group 2: all persons active in the care sector. 
 

- Group 3: all persons living under the same roof as (very) severely 
immunocompromised patients. 

 
A detailed description of the different groups is listed below. 
 
For people aged 18 to 65y old and not included in groups 1, 2 or 3, vaccination can be 
proposed on an individual basis, after consultation with their physician and taking into account 
other risk factors. 
 
At present, routine COVID-19 vaccination is not recommended for healthy children and 
adolescents. 
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Group 1: people with increased risk of death or severe forms of the disease 
(hospitalization, ICU and death) 

 
- Any person aged 65 years and over (similar to seasonal flu vaccination); 

 
- Any person living in LTCF and nursing homes (similar to seasonal flu vaccination); 

 
- Pregnant women, at any stage of pregnancy, with comorbidities OR expected to 

have a high-risk pregnancy OR not yet infected/vaccinated; 
 

- Any person with a BMI ≥ 40 kg/m2 (similar to seasonal flu vaccination); 
 

- Any patient aged 18 years or over with at least one comorbidity (Ganaza-Domingues 
et al., 2025) - underlying chronic condition, even if stabilized of 

 
o pulmonary origin such as bronchiectasis, chronic obstructive pulmonary disease 

(COPD), interstitial lung disease, pulmonary embolism, pulmonary hypertension, 
tuberculosis, etc., including severe asthma3 and cystic fibrosis (Shahrebabak et al., 
2025) - similar to seasonal flu vaccination; 
 

o hepatic origin such as cirrhosis, non-alcoholic fatty liver disease, alcoholic liver 
disease, autoimmune hepatitis, etc. (De Simone et al., 2025) - similar to seasonal 
flu vaccination; 

 
o renal origin and people receiving dialysis (Hachimi et al., 2025) - similar to 

seasonal flu vaccination; 
 

o metabolic origin, including diabetes type 1 and 2 (Attia et al., 2024) - similar to 
seasonal flu vaccination; 

 
o cardiac origin (Heidecker et al., 2025) such as heart failure, coronary artery 

disease, cardiomyopathies, cerebrovascular disease - similar to seasonal flu 
vaccination, including hypertension with cardiac complications (mixed 
evidence). At this stage, no definitive conclusions can be drawn from the evidence 
for hypertension alone and the risk of severe COVID-19 (CDC, 09/02/2023; Therre 
et al., 2025; Ashmawy et al., 2025; de Souza et al., 2025); 

 
o neurologic origin, severe mental health conditions and severe intellectual 

disability such as dementia, severe depression, schizophrenia spectrum 
disorders, etc. (Jia et al., 2024). 

 
- Certain patients with rare diseases (including Down syndrome with associated 

comorbidities or immunological impairment). We would like to emphasize that the 
group for which the rare disease has an impact on cardiovascular, respiratory or 
neurological health is given special attention. In order to know the rare diseases mainly 
considered, please refer to the Orphanet list. https://www.orpha.net/consor/cgi-
bin/Disease_Search_List.php?lng=EN 

 
  

 
3 According to the criteria of the Global Initiative for Asthma (GINA). Severe asthma is defined as asthma that requires treatment 

with high-dose inhaled corticosteroids plus a second control agent (and/or systemic corticosteroids) to prevent it from becoming 
"uncontrolled" or remains "uncontrolled" despite such treatment". 

https://www.orpha.net/consor/cgi-bin/Disease_Search_List.php?lng=EN
https://www.orpha.net/consor/cgi-bin/Disease_Search_List.php?lng=EN
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- Any patient aged 18 years or over with immunosuppression due to disease or 
treatment (SHC 9691, 03/03/2022) - similar to seasonal flu vaccination: 

 
o with an organ or a stem cell transplant - pre-transplant included (Foroutan et al., 

2025; Rayner et al., 2024; Hua et al., 2024); 
 

o who are on immunomodulating drugs (Kontandreopoulou et al., 2024; 
Ammitzbøll et al., 2025; Rivera-Izquierdo et al., 2024; Bianchi et al., 2024); 

 
o who are undergoing cancer treatment or have been treated in the last 3 years; 

 
o with primary immune deficiency (patients with Down syndrome included); 

 
o with Human Immunodeficiency Virus (HIV) infection and low CD4 counts < 

200 /mm³ (Xu et al., 2025). 
 
Remark (cf. appendix 1 for details): the specific situation of IC patients and the corresponding 

risk of infection can change in the course of treatment. Individual patients can move 

between risk groups depending on their clinical treatment situation (e.g. induction vs. 

consolidation therapy, recurrence of leukaemia, preparation for and execution of stem cell 

transplantation after conventional treatment). This means that it may be necessary for 

physicians to amend the risk evaluation in their risk analysis and to recommend the 

vaccination. 

 

- Children and adolescents till 18 years (SHC 9722, 2022), with immunosuppressive 

treatment, some auto-immune disease, haemato-oncological disease, with some 

primary immunodeficiencies (PID), severe chronic diseases affecting renal, gastro 

intestinal, cardiovascular, respiratory or neurological health and certain rare conditions 

including Down syndrome with associated comorbidities or immunological impairment 

(cf. appendix 2 for details). 
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Group 2: all "persons active in the care sector", in and outside care institutions - similar 
to seasonal flu vaccination 

 
Vaccinating care workers serves 3 purposes: 
 

- individual protection against severe disease; 
- minimize as much as possible the risk of transmission to the most vulnerable patients; 
- ensure maximum functioning of the overall health care sector during the critical winter 

period (Reichert et al., 2022; Pitak-Arnnop et al., 2024). 
 
The SHC reiterates however that the duration of protection against infections and transmission 
by vaccination, in the context of Omicron, is lower than protection against severe forms of the 
disease and declines over time (IgG still there after 9 month, Dodge et al., 2025). This 
vaccination strategy thus complements but does not replace non-pharmaceutical 
interventions (NPIs). 
 
The term "persons active in the care sector" covers all the socio-professional categories listed 
in the SHC 9597 and 9611 of September 2020. This group "people active in the care sector" 
includes all people involved and active (including volunteers and trainees). 
https://www.health.belgium.be/fr/avis-9597-strategie-de-vaccination-covid-19 
 
 

Group 3: all persons living in the same household as (very) severely 
immunocompromised patients. 

 
A “COVID-19 cocoon” vaccination strategy is recommended for all persons living in the 
same household as severely and very severely immunocompromised patients (defined 
as KRINKO risk groups 2&3, see appendix 1). 
 
Even though protection against infection with Omicron wanes over time, the SHC would like 
to minimize the risk of transmission to the most vulnerable patients. The SHC reiterates that 
cocoon vaccination strategy complements but does not replace non-pharmaceutical 
interventions (NPIs) for people at risk of severe disease (Kampf et al., 2024). 

 
*** 

 

 
Additional risk factors that could be taken into account to prescribed COVID-19 vaccination 
on an individual basis and in consultation with the physician. 
 

 
A) persons aged 50-64 years old, especially if the present multiple risk factors 

 
- current (or former) smoking 
 

At least three major systematic reviews and meta-analyses (Reddy et al., 2021; Sanchez-
Ramirez and Mackey, 2020; Patanavanich and Glantz, 2020) have shown that smoking 
(current or former smokers) approximately doubles the risk of serious complications 
from COVID-19. Significant RR ranged from 1.26 to 3.46, depending on smoking status and 
the different outcomes measured. This is confirmed by other systematic reviews all around 
the world (Vardavas et al., 2020; Zhao et al., 2020; Zhang et al., 2022; Zheng et al., 2020; 
Lippi et al., 2020; Guo, 2020; Alqahtani et al., 2020; Li et al., 2021; Farsalinos et al., 2020). 
To our knowledge, there are as yet no VE data published specific to smokers and for the 
Omicron period. Nevertheless, vaccination should reduce the risk for these people too. 

https://www.health.belgium.be/fr/avis-9597-strategie-de-vaccination-covid-19


 

 

Superior Health Council 

www.shc-belgium.be 

 
− 7 − 

 
- physical inactivity (Hill et al., 2021; Arena et al., 2024) 
 

Twenty-five studies, 15 cohort, 5 cross-sectional, 4 ecological and one case-control, 
reported data on physical inactivity or physical activity and severe COVID-19 outcomes and 
were included in this analysis. The data indicate an association between increased mortality 
and hospitalization due to COVID-19 infection and physical inactivity, and a possible 
association between increased ventilation due to COVID-19 infection and physical inactivity. 
Limited data is insufficient on the association between physical inactivity and ICU admission. 
Limited data from only one study is insufficient to determine if there is an association 
between physical inactivity and intubation. Nevertheless, the data suggest an increased 
risk of mortality and hospitalization due to COVID-19 infection with decreased 
duration or frequency of physical activity. To our knowledge, there are as yet no VE data 
published specific to physical inactivity and for the Omicron period. Nevertheless, 
vaccination should reduce the risk for these people too (CDC). 

 
- excessive use of alcohol (SHC 9438, 2018; Pavarin et al., 2022) 
 

The causal link between alcohol consumption and infectious diseases is uncertain, but it is 
now generally accepted that alcohol consumption is associated with tuberculosis, 
HIV/AIDS, other sexually transmitted infections and pneumonia. These links are clear in 
cases of high alcohol consumption, however, the existence of a threshold below which there 
would be no risk is still uncertain (SHC 9781, 2024). Several authors draw attention to the 
risk of alcohol consumption (and other precarious factors) for severe forms of COVID-19 
(Ostinelli et al., 2022; Webb et al. 2020; Tsai et al., 2020; McCosker et al., 2025), but few 
standardized studies are available to our knowledge. Chronic liver diseases (cirrhosis, 
alcoholic liver disease, non-alcoholic fatty liver disease and autoimmune hepatitis) are 
nevertheless well-established risk factors for COVID-19. 
  
In one study in Italy, Pavarin et al. (2022) confirmed the hypothesis that people with 
Substance or Alcohol Use Disorders (SUDs/AUDs) have higher risk of symptomatic 
COVID-19 infection that requires hospitalization compared to the general population. 
Furthermore, they found higher mortality rates during hospitalization for COVID-19 in 
patients with AUDs or SUDs than the general population. In the multivariate analysis, the 
RR adjusted for sex and age were significantly higher for total AUD patients (RR=1.7, 
95% CI: 1.29–2.24 for hospitalization and RR=2.25, 95% CI: 1.16–4.37 for mortality of 
50+y) compared to the resident population. Among the subjects hospitalized for COVID-
19, there were no deaths among females and patients aged between 30 and 49 years. 
 
More study are needed to confirm this risk in a larger scale for COVID-19. To our 
knowledge, there are as yet no VE data published specific to people who drink alcohol 
excessively and for the Omicron period. Nevertheless, vaccination should reduce the risk 
for these people too. 

 
B) Pregnancy (without other comorbidities/high-risk pregnancy) 

 
Pregnancy is a known risk factor for severe COVID-19 disease. However, for women who 
have previously received primary COVID-19 vaccination and are otherwise healthy, 
absolute risks remain relatively low. These women MAY OPT for COVID-19 vaccination on 
an individual basis. This decision should involve a conversation with a healthcare provider, 
taking into account priorities and risk factors for all vaccinations recommended by NITAG 
(SHC 8754, 2020; SHC 9760, 2023; SHC 9831, 2024). 
 

*** 
 

https://www.cdc.gov/coronavirus/2019-ncov/downloads/Brief-Summary-of-Findings-on-the-Association-Between-Physical-Inactivity-and-Severe-COVID-19-Outcomes.pdf
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At present, in the context of circulating variants, routine vaccination of healthy children, 
adolescents and adults under 64 (not included in groups described above) is not 
recommended by the SHC. If they wish (for whatever reason, including travel), they can 
receive the booster (VE and safety data are favorable), but this is based solely on an individual 
decision and not on a strong scientific recommendation as to the usefulness of this vaccination 
for them. 
 

3 Vaccination schedules for VOC-adapted COVID-19 vaccines 

The VOC-adapted COVID-19 vaccines considered in this report are the mRNA-adapted 

vaccines Comirnaty®, Spikevax® and the recombinant, adjuvanted vaccine Nuvaxovid®. If 

not specified in the report, the Council always refers to the EMA and the Belgian FAMHP 

recommendations regarding the dosage, the schedule and the route of administration of these 

vaccines. 

4 Timing of Autumn / Winter season 2025 – 2026 COVID-19 vaccination 

The timing of COVID-19 booster administration should be guided by epidemiological, logistical 
considerations and population acceptability, in order to achieve the highest possible vaccine 
coverage in at-risk groups for both COVID-19, Influenza, pneumococcal and RSV for 
the 65+ years old and other target groups. 
 
It is impossible to predict when and how COVID-19 will emerge in the next season, or to 
estimate its severity and virulence or the impact on Influenza-like Illness (ILI) and others 
Severe Acute Respiratory Infections (SARI). Based on previous years, 
 

- The COVID-19 virus circulates weakly throughout the year (including summer), often 
peaking in early autumn and late winter. 
 

- The flu season, on the other hand, appears to be more limited in time (6 to 12 weeks), 
with a later peak in incidence than for COVID-19. 
 

- In Belgium and the northern hemisphere in general, RSV infection occurs as a 
seasonal epidemic between early October and late March, with winter peaks in mid-
December. Due to the currently 3y-efficacy of the RSV vaccination, the timing of 
vaccination is less important for this disease. 

 
- Pneumococcal infections are most common during the winter months in the northern 

hemisphere, including Belgium but can occur all during the year. This means that the 
most critical period for these infections is generally between November and March 
but, due to the long-term efficacy of the pneumococcal vaccination, the timing of 
vaccination is less important for this disease. 

 

 
As recommended by the World Health Organization (WHO) and the European Centre for 
Disease Prevention and Control ECDC, this year, the SHC  recommends that vaccination 
against COVID-19 and seasonal influenza should preferably be offered jointly in October 
(WHO, 2022; ECDC, 2023). 
 

 
If COVID-19 and Influenza vaccinations are deferred for personal or logistical reasons, the 
risk groups recommended for COVID-19 should be vaccinated in the period September to 
October, and from mid-October for Influenza. 
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It is up to the competent authorities to determine the start of the campaign to achieve this goal, 
keeping in mind that the further away the vaccination is from the onset of the wave of 
infections, the more likely it is that the protection provided by the vaccines will be diminished, 
especially with regard to symptomatic infections and transmission risks. The longer the interval 
towards the booster, the more the waning is pronounced. 
 
To simplify the system and to obtain the highest possible level of protection and ensure 
consistency with previous recommendations, the SHC recommends a booster vaccination be 
given regardless of history of COVID-19 infection, and at least 14 days after recovery of 
symptomatic COVID-19, or at least 14 days after a positive Polymerase Chain Reaction (PCR) 
test. An infection before or after completion of COVID-19 vaccination has a booster effect and 
the greatest levels of protection against circulating (and probably future?) variant were 
provided by hybrid immunity. 
 

5 Minimum interval between booster doses 

As previously recommended (SHC 9683, 2021), the SHC recommends an interval of 

minimum 6 months for the administration of an additional VOC-adapted COVID-19 vaccine 

booster dose. 

6 Additional spring 2025 COVID booster for 85 years old and over and IC patients 

In light of the data presented by Sciensano on 26 January 2023 for people over 85 years of 

age and immunocompromised people based on their vaccination status, the limited scientific 

data still available on modified BA4/5 vaccines (Link-Gelles et al., 2022; Tenforde et al. 2022; 

Surie et al., 2022; Zou et al., 2022; Muik et al., 2022), the ECDC recommendations and 

mathematical modelling released on 05/04/2023, Strategic Advisory Group of Experts on 

Immunization (SAGE - OMS) and EU NITAG meetings, and the opinion of NITAG experts, the 

SHC conclude that: 

Adults aged of 85 years and older and some immunocompromised (IC - due to disease or 

treatment) people/patients can receive an additional booster upon individual request after 

an individual benefit/risk analysis with the physician (Dhanasekaran et al., 2024; Shoham et 

al., 2025; Roper et al., 2025; ACIP-CDC, 2025; Zhang et al., 2025), if they are clearly informed 

that: 

- it is currently not systematically recommended by NITAG; 

- not clearly supported by the Belgian epidemiological and VE data;  

- it is an off-label administration; 

- should be administered at least 6 months after the last winter booster injection. 

 
7 Homologus vs heterologous vaccine regimens strategy 

In view of the literature review and conclusions, the SHC is of the opinion that COVID-19 
homologous (same vaccines) or heterologous (vaccines from different platforms) vaccine 
regimens with vaccines adapted to the circulating variant are scientifically sound, 
interchangeable and therefore usable-acceptable in Belgium in terms of VE and safety. 
 
Since the main objective is to have a winter vaccination campaign with the highest 
possible coverage of all at-risk groups for the main winter respiratory diseases 
(Influenza, COVID-19, RSV, Pneumococcus), the choice of COVID-19 vaccines to be offered 

https://www.health.belgium.be/fr/avis-9721-covid-19-vaccination-automne-hiver-saison-2022-2023
https://www.health.belgium.be/fr/avis-9721-covid-19-vaccination-automne-hiver-saison-2022-2023
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is left to the discretion of the Belgian authorities, depending on availability and Belgian and 
European logistical constraints for the purchase and distribution of the adapted COVID-19 
vaccines. 
 

8 Safety 

Any person that experiences possible adverse effects after vaccination should consult 
a healthcare provider. Patients and healthcare providers are encouraged to declare these 
effects to the authorities in charge of post-marketing surveillance, as is always 
recommended for any concerns about vaccination. Reporting of adverse reactions can be 
done directly to www.notifieruneffetindesirable.be or  www.eenbijwerkingmelden.be. 

9 Vaccine availability (outside the Autumn / Winter season) 

Whether it's for pregnant women, immunocompromised patients, elderly and frail people 
whose vaccination schedule needs to be adapted to their specific status, illnesses or 
treatments, for people wishing to have a second booster vaccination a year, or in the event of 
clusters occurring at a time of year other than the autumn/winter season, the Council 
recommends that the Belgian authorities make COVID-19 vaccines available all year round, 
with particular attention to the winter season. 

10 VE for 2024-2025 season 

CDC estimated interim effectiveness of 2024-2025 COVID-19 vaccines in adults during 

September 2024-January 2025. VE against COVID-19-associated emergency department 

visits in adults ≥18y was 33% (95% CI = 28%-38%) during the first 7-119 days after 

vaccination. Among immunocompetent adults aged ≥65 years from two CDC networks, VE 

estimates against COVID-19-associated hospitalization were 45% (95% CI = 36%-53%) and 

46% (95% CI = 26%-60%) during the first 7-119 days after vaccination. Among adults aged 

≥65 years with immunocompromising conditions in one network, VE was 40% (95% CI = 21%-

54%) during the first 7-119 days after vaccination. These findings demonstrate that vaccination 

with a 2024-2025 COVID-19 vaccine dose provides additional protection against COVID-19-

associated ED/UC encounters and hospitalizations compared with not receiving a 2024-2025 

dose (Link-Gelles et al., 2025). 

In the EU, although currently only VE results from primary care are available, in a multicenter, 

test‐negative design study at primary care level within the VEBIS network, VE against 

medically-attended SARS-CoV-2 infection was 67% (95% CI 33-86) among older adults ≥ 60 

or ≥ 65 years according to country-specific recommendations (Laniece Delaunay et al., 2025). 

In Belgium, preliminary estimates for VE against hospitalization are available through the 

network of hospitals participating in the surveillance of SARI. Using a test-negative design, 

analysis of 2,350 hospitalizations (of which 144 caused by COVID-19) occurring between end 

of September 2024 and early April 2025 yielded an overall VE against hospitalization of 51.4% 

(95% 19.3-70.7). Due to the overall limited number of COVID-19 hospitalizations during the 

past winter season, further analyses stratified by time after vaccination or age are not 

informative (Sciensano, unpublished data). More specific data for Belgium on VE on previous 

seasons are available in multiple reports of Sciensano (Surveillance van acute 

luchtweginfecties: epidemiologisch rapport seizoenen 2022-2023 en 2023-2024 | 

sciensano.be).  

http://www.notifieruneffetindesirable.be/
http://www.eenbijwerkingmelden.be/
https://www.sciensano.be/en/biblio/surveillance-van-acute-luchtweginfecties-epidemiologisch-rapport-seizoenen-2022-2023-en-2023-2024
https://www.sciensano.be/en/biblio/surveillance-van-acute-luchtweginfecties-epidemiologisch-rapport-seizoenen-2022-2023-en-2023-2024
https://www.sciensano.be/en/biblio/surveillance-van-acute-luchtweginfecties-epidemiologisch-rapport-seizoenen-2022-2023-en-2023-2024
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III METHODOLOGY 

 
Remarks: the evolution of knowledge and the scientific background behind these 

conclusions and recommendations can be consulted in our various reports til the beginning 
of the COVID-19 pandemic and will therefore no longer be the subject of a detailed chapter 

in this annual revision. 
 

 
1 Expertise and potential risk of conflicts of interest 

After analysing the request, the Board and the Co-Chairs of the area vaccination identified the 
necessary fields of expertise. The request was then entrusted to the experts at NITAG group 
which included experts in vaccinology, geriatrics, general medicine, paediatrics, microbiology, 
infectiology, epidemiology, etc. The experts of this working group provided a general and an 
ad hoc declaration of interests and the Committee on Deontology assessed the potential risk 
of conflicts of interest. 
 

2 General methodology 

This advisory report is based on a review of the scientific literature published in both scientific 
journals and reports from national and international organisations competent in this field (peer-
reviewed), as well as on the opinion of the experts. This scientific advisory report aims to 
provide an overview of the latest vaccination strategy for COVID-19 proposed by the NITAG 
and SHC. This report is based on previous advisory report of the SHC, ECDC 
recommendations and mathematical modelling, literature review (mainly systematic reviews 
and meta-analysis), other NITAG reports (cf. references section) and the latest 
epidemiological data and modelling available. 
 
The reference publications with associated scientific evidence used to draw up the risk group 
list are: 
 
SHC – Superior Health Council. Recommendations for SARS-CoV-2 vaccination of pregnant women, 
women who are pregnant, intend to become pregnant or are breastfeeding using a messenger RNA 
vaccine. Brussels: SHC; 21/05/2021. Report 9622. https://www.health.belgium.be/fr/avis-9622-
vaccination-contre-la-covid-19-chez-la-femme-enceinte 
SHC – Superior Health Council. Recommendations for prioritisation of subgroups of patients under 65 
years of age for vaccination against SARS-CoV-2 (Phase Ib). Brussels: SHC; 05/02/2021. Report 9618. 
https://www.health.belgium.be/fr/avis-9618-la-priorisation-des-groupes-risque-pour-la-vaccination-
contre-le-sars-cov-2-phase-ib 
SHC – Superior Health Council. Booster vaccination against COVID-19 for immunocompromised 
patients. Brussels: SHC; 03/03/2022. Report 9691. 
https://www.health.belgium.be/en/report-9691-booster-vaccination-immunocompromised-patients 
SHC - Superior Health Council. Vaccination against COVID-19 with mRNA vaccines for children from 
6 months of age in Belgium. Brussels: SHC; 2022. Report 9722. 
https://www.health.belgium.be/en/report-9722-vaccination-against-covid-19-infants-and-children 
CDC - Centers for Disease Control and Prevention. Underlying Medical Conditions Associated with 

Higher Risk for Severe COVID-19: Information for Healthcare Professionals (systematic review) - CDC, 
06/02/2025. 

ECDC - European Centre for Disease Prevention and Control. Interim public health considerations for 
COVID-19 vaccination roll-out during 2023. 5 April 2023. Stockholm: ECDC; 2023. 
https://www.ecdc.europa.eu/en/publications-data/interim-public-health-considerations-covid-19-
vaccination-roll-out-during-2023 

 
 
 

https://www.health.belgium.be/fr/avis-9622-vaccination-contre-la-covid-19-chez-la-femme-enceinte
https://www.health.belgium.be/fr/avis-9622-vaccination-contre-la-covid-19-chez-la-femme-enceinte
https://www.health.belgium.be/fr/avis-9618-la-priorisation-des-groupes-risque-pour-la-vaccination-contre-le-sars-cov-2-phase-ib
https://www.health.belgium.be/fr/avis-9618-la-priorisation-des-groupes-risque-pour-la-vaccination-contre-le-sars-cov-2-phase-ib
https://www.health.belgium.be/en/report-9691-booster-vaccination-immunocompromised-patients
https://www.health.belgium.be/en/report-9722-vaccination-against-covid-19-infants-and-children
https://www.cdc.gov/covid/hcp/clinical-care/underlying-conditions.html
https://www.cdc.gov/covid/hcp/clinical-care/underlying-conditions.html
https://www.ecdc.europa.eu/en/publications-data/interim-public-health-considerations-covid-19-vaccination-roll-out-during-2023
https://www.ecdc.europa.eu/en/publications-data/interim-public-health-considerations-covid-19-vaccination-roll-out-during-2023
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3 Scoping and specific questions and research method for 2025 

1) According to the literature review, no specific question is specifically addressed in the 
context of this revision 2024-2025. 

 
2) An updated literature search was conducted on Pubmed (2024-2025) using the 

following terms : "COVID-19"[Mesh]; "Vaccination"[Mesh]; "Review" [Publication 
Type]. 348 new abstracts published since the last version of this advisory report have 
been analyzed, incorporated when necessary and completed by NITAG experts 
propositions. 

 
4 Validation process 

One NITAG meeting (June 2025) will result in consensus on conclusions and 
recommendations, with experts contributing specific references and comments via email. 
Once the advisory report was endorsed by the NITAG, it was ultimately validated by the Board 
and by mail by the NITAG on 02 Juli 2025. 
 
Specific chapters, containing only general information, has been partially written with the 
assistance of artificial intelligence (ChatGPT 4o/o3 or Gemini 2.5 Flask Deep Research) and 
validated by NITAG members. 
 

5 Keywords 

 
  

Keywords Sleutelwoorden Mots clés Schlüsselwörter 

Prevention Preventie Prévention Verhütung 

Booster Booster Rappel (dose) Auffrischimpfung 

COVID-19 COVID-19 COVID-19 COVID-19 

Pregnancy Zwangerschap Grossesse Schwangerschaft 

Omicron Omicron Omicron Omicron 

Drug-Related 
Side Effects and 
Adverse 
Reactions 

Geneesmiddel-
gerelateerde 
bijwerkingen en 
nevenreacties 

Effets 
secondaires et 
réactions 
indésirables liés 
aux 
médicaments 

Medikamentenbedingte 
Nebenwirkungen und 
unerwünschte 
Wirkungen 

Vaccination Vaccinatie Vaccination Impfung 
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6 List of abbreviations used 

AIDS  Acquired immunodeficiency syndrome 
ACE2  Angiotensin-Converting Enzyme 2 
ARDS  Acute Respiratory Distress Syndrome 
AUD  Alcohol Use Disorders 
BeRS  Belgian Respiratory Society - BE 
BMI  Body Mass Index 
CDC  Centers for Disease Control and Prevention - US 
CDK  Chronic Kidney Disease 
CGD  Chronic Granulomatous Disease 
CI  Confidence Interval 
COPD  Chronic Obstructive Pulmonary Disease 
COVID-19 Coronavirus disease 2019 
ECDC  European Centre for Disease Prevention and Control - EU 
EMA  European Medicines Agency - EU 
EPAR  European Public Assessment Report 
ETF  Emergency Task Force (EMA) - EU 
FAMHP  Federal Agency for Medicines and Health Products - BE 
FDA  Food and Drug Administration - US 
FMF  Familial Mediterranean Fever 
GINA  Global Initiative for Asthma - INT 
HIV  Human Immunodeficiency Virus 
HLH  Lymphohistiocytosis 
HPV  Human Papillomavirus 
IC  Immunocompromise people (due to disease or treatment) 
ICU  Intensive Care Unit 
ILI Influenza-Like Illness (flu-like symptoms: fever, cough and/or shortness of breath and general 

malaise. These symptoms can be caused by many different germs, not just the flu virus. 
KRINKO  Kommission für Krankenhaushygiene und Infektionsprävention - DE 
LTCF  Long Term Care Facilities 
MIS-C  Multisystem inflammatory syndrome in children 
mRNA  Messenger ribonucleic acid 
NCHS  National Center for Health Statistics - US 
NICU  Neonatal Intensive Care Unit 
NITAG  National Immunization Technical Advisory Group - BE 
NNV  Number Needed to Vaccinate 
NPI  Non-Pharmaceutical Intervention 
NVSS  National Vital Statistics System - US at NCHS 
OR  Odds Ratio 
PCR  Polymerase Chain Reaction 
PCP  Pregnancy Care Provider 
PID  Primary immunodeficiencies 
RR  Risk Ratio 
RIVM  Rijksinstituut voor Volksgezondheid en Milieu - NL 
RMG  Risk Management Group - BE 
RSV  Respiratory Syncytial Virus 
SAE  Serious Adverse Events 
SAGE   Strategic Advisory Group of Experts on Immunization – INT WHO 
SARI Severe Acute Respiratory Infection (hospitalization of at least 24 hours for severe complaints of 

acute respiratory infection (fever, cough and/or shortness of breath) 
SARS-CoV-2 Severe Acute Respiratory Syndrome Coronavirus 2 
SHC  Superior Health Council - BE 
SIZ  Belgian Society of Intensive Care Physicians - BE 
SUCRA  Surface Under the Cumulative Ranking Curve 
SUD  Substance Use Disorders 
USA  United States of America 
VE  Vaccine Effectiveness or Efficacy 
VITT  Vaccine-Induced Thrombotic Thrombocytopenia 
VOC  Variants Of Concern 
VOI  Variants Of Interest 
WHO  World Health Organization - INT 
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IV ELABORATION 

1 COVID-19 disease and risk factors 

 
Remark: This specific chapter, containing only general information, has been partially written with 
the assistance of artificial intelligence (ChatGPT 4o/o3 or Gemini 2.5 Flask Deep Research), based 

exclusively on validated scientific sources such as the WHO, CDC, ECDC, and Sciensano. Following 
the initial drafting by AI, the text was carefully reviewed by the Council's scientific staff and subjected 

to rigorous scientific verification by NITAG members. This process ensures transparency and 
scientific accuracy for the use of artificial intelligence in the scientific work of the SHC. 

 
All other sections of the advisory report were drafted and approved in strict accordance with the standard procedures of the 

SHC, as detailed in the methodology section of this report. 

 

 

COVID-19 is caused by the SARS-CoV-2 virus, which belongs to the coronavirus family. 
Coronaviruses are enveloped, single-stranded RNA viruses that primarily infect the respiratory 
system. SARS-CoV-2 shares similarities with other coronaviruses such as SARS-CoV and 
MERS-CoV but differs in its transmissibility and spread. The virus primarily targets the 
angiotensin-converting enzyme 2 (ACE2) receptors found in various tissues, including the 
lungs, heart, and gastrointestinal system. 
 
Since the pandemic's onset, SARS-CoV-2 has undergone significant genetic evolution, driven 
by mutations in its genome, particularly in the spike (S) protein, which facilitates viral entry into 
host cells. These mutations have led to the emergence of several variants, classified by 
organizations like WHO as VOCs or Variants of Interest (VOIs). The SARS-CoV-2 virus has 
undergone significant evolution since its initial identification in December 2019 with the 
Wuhan-Hu-1 strain, commonly referred to as the wild type. As the pandemic progressed, the 
virus accumulated mutations, leading to the emergence of several variants that altered its 
transmissibility, virulence, and immune evasion capabilities. Early in the pandemic, the D614G 
mutation in the spike protein appeared, becoming the dominant form of the virus by mid-2020. 
This mutation increased the virus’s infectivity and laid the groundwork for the variants that 
followed. One of the first major variants to emerge was Alpha (B.1.1.7), identified in the UK in 
late 2020. Alpha exhibited significantly enhanced transmissibility and was associated with a 
higher risk of severe disease, making it a concerning development at the time. Shortly after, 
Beta (B.1.351) was detected in South Africa, distinguished by multiple spike protein mutations 
that allowed it to partially escape neutralizing antibodies. This feature made it more resistant 
to both natural immunity and vaccines, posing a challenge to public health efforts. Around the 
same time, Gamma (P.1) was identified in Brazil. Gamma shared many mutations with Beta, 
including similar resistance to antibodies, which further complicated efforts to contain the 
spread. The next major variant, Delta (B.1.617.2), was first detected in India in late 2020 and 
quickly became the dominant strain globally by mid-2021. Delta was far more transmissible 
than previous variants and was associated with more severe disease, leading to waves of 
infections and overwhelming healthcare systems in many regions. In late 2021, Omicron 
(B.1.1.529) was first identified in South Africa, representing a significant evolutionary leap. 
Omicron contained a large number of mutations in its spike protein, resulting in even higher 
transmissibility and substantial immune evasion. Despite these traits, Omicron was associated 
with milder disease outcomes in many cases, though its currently circulating sub lineages. 
 
SARS-CoV-2 primarily enters the body via the respiratory system, where it binds to ACE2 
receptors on the surface of epithelial cells, particularly in the lungs. Once inside the cell, the 
virus hijacks the host’s machinery to replicate, leading to widespread cell damage and 
triggering an immune response. 
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The pathophysiology of COVID-19 could be divided into three stages: 
 

- Early infection (mild stage): the virus replicates in the upper respiratory tract, causing 
mild symptoms like fever, cough, and fatigue. Some individuals remain asymptomatic 
at this stage. 

- Pulmonary phase (moderate to severe stage): as the virus migrates to the lower 
respiratory tract, it induces inflammation in the lungs, leading to viral pneumonia. This 
phase is characterized by cough, shortness of breath, and hypoxia (low oxygen levels). 

- Hyperinflammatory phase (severe to critical stage): In some cases, an excessive 
immune response occurs, leading to a cytokine storm. This hyperinflammation can 
result in acute respiratory distress syndrome (ARDS), multi-organ failure, and death. 
The vascular endothelium is also affected, contributing to clot formation (thrombosis) 
and other cardiovascular complications. 

 
COVID-19 presents with a wide range of symptoms, varying in severity. The main symptoms 
include: fever, cough (usually dry), fatigue, shortness of breath or difficulty breathing, loss of 
taste or smell, muscle or joint pain, sore throat, headache, chills, nausea or vomiting, diarrhea. 
In severe cases, symptoms progress to pneumonia, respiratory failure, and multi-organ 
dysfunction. 
 
Age remains the strongest risk factor for severe COVID-19 outcomes, with risk of severe 
outcomes increasing markedly with increasing age. Based on data from the National Vital 
Statistics System (NVSS) at National Center for Health Statistics (NCHS), compared with ages 
18–29 years, the risk of death is 25 times higher in those ages 50–64 years, 60 times higher 
in those ages 65–74 years, 140 times higher in those ages 75–84 years, and 340 times higher 
in those ages 85+ years. 
 
Certain specific populations are also more vulnerable to severe COVID-19 disease, including: 
  

- People with underlying health conditions: these include cardiovascular diseases, 
diabetes, chronic respiratory diseases, obesity, cancer, and immune-compromised 
states (SHC 9618, 2021). 

- People with immunosuppressive conditions: this includes individuals with active 
HIV/AIDS, those on immunosuppressive therapies, and organ transplant recipients 
(SHC 9691, 2022). 

- Pregnant women: there is evidence suggesting an increased risk of severe disease 
and pregnancy complications (SHC 9622, 2021). 

- Unvaccinated individuals: those without prior vaccination or immunity, either through 
previous infection or vaccination, remain at higher risk of severe disease, particularly 
with emerging variants. 

 
https://www.cdc.gov/covid/hcp/clinical-care/underlying-conditions.html 
 
 

 

 

 

 

 

 

https://www.cdc.gov/covid/hcp/clinical-care/underlying-conditions.html
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In Belgium, for people with underlying conditions, vaccination against COVID-19 offers 
protection against hospitalization and ICU admission. For example, during the period of 
Omicron variant dominance, the initial protection of a first booster dose in people aged 65 and 
over, with at least one underlying condition, was estimated at 68.2% against hospitalization 
and 73.2% against ICU admission. These estimates showed lower vaccine protection efficacy 
against both hospitalization and ICU admission in people with underlying conditions compared 
to those without, irrespective of age. During the period of Omicron dominance and against 
hospitalization, the initial protection of a first booster dose was estimated at 68.2% for people 
aged 65 and over with underlying conditions versus 88.3% for those without conditions, that 
of the second booster at 30.0% versus 64.0%, respectively. For the same period and against 
ICU admission, the initial protection of a first booster dose was estimated at 73.2% for people 
aged 65 and over with underlying conditions versus 91.4% for those without conditions 
(Stouten et al., 2023 - Sciensano). 
 

2 Transmission – NPI - Ventilation 

 
Remark: This specific chapter, containing only general information, has been partially written with 
the assistance of artificial intelligence (ChatGPT 4o/o3 or Gemini 2.5 Flask Deep Research), based 

exclusively on validated scientific sources such as the WHO, CDC, ECDC, and Sciensano. Following 
the initial drafting by AI, the text was carefully reviewed by the Council's scientific staff and subjected 

to rigorous scientific verification by NITAG members. This process ensures transparency and 
scientific accuracy for the use of artificial intelligence in the scientific work of the SHC. 

 
All other sections of the advisory report were drafted and approved in strict accordance with the standard procedures of the 

SHC, as detailed in the methodology section of this report. 
For more general and validated scientific information : https://www.health.belgium.be/fr/covid-19 

 

 
COVID-19, caused by the SARS-CoV-2 virus, spreads primarily through several modes of 
transmission: 
 
Respiratory Droplets: The most common method of transmission is via respiratory droplets 

expelled when an infected person coughs, sneezes, talks, or breathes. These droplets can be 

inhaled by others nearby, typically within a distance of about 1-2 meters. 

Aerosols: In some settings, especially in poorly ventilated indoor spaces, the virus can remain 

suspended in the air as smaller aerosol particles. These aerosols can travel farther than 

respiratory droplets and linger in the air for longer periods, increasing the potential for airborne 

transmission, especially over extended exposure. 

Fomites (Surface Contact): Although less common, transmission can occur by touching 

surfaces or objects contaminated with the virus and then touching the face, mouth, nose, or 

eyes. However, this mode of transmission is now considered secondary to airborne 

transmission. 

Asymptomatic Transmission: Individuals who are infected but do not show symptoms 

(asymptomatic carriers) or those who are pre-symptomatic can still transmit the virus, 

complicating efforts to control its spread. 

 

 

https://www.health.belgium.be/fr/covid-19
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Non-pharmacological interventions (NPIs) have been critical in limiting the spread of COVID-

19, especially before vaccines became widely available. These measures remain important, 

particularly when viral transmission is high or in settings with vulnerable populations. Key NPIs 

include: 

Physical Distancing: keeping a distance of at least 1-2 meters from others reduces the 

likelihood of inhaling respiratory droplets containing the virus. This measure is especially 

effective in crowded or indoor settings. 

Face Masks: wearing face masks, particularly well-fitting surgical masks (or respirators - N95, 

FFP2), significantly reduces the transmission of both droplets and aerosols. Masks are 

especially important in crowded indoor spaces or where physical distancing is not possible. 

Hand Hygiene: regular handwashing with soap and water for at least 20 seconds or using 

alcohol-based hand sanitizers (with at least 60% alcohol) helps reduce the risk of transmission 

via contaminated surfaces. 

Ventilation: improving indoor ventilation by increasing the flow of outdoor air into buildings or 

using air filtration systems helps dilute and remove virus particles in the air, reducing the risk 

of aerosol transmission. Ventilation measures are particularly important in schools, 

workplaces, and public spaces (SHC 9616, 2020 et 2021).  
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3 Epidemiology 

 
Remark: This specific chapter, containing only general information, has been partially written with 
the assistance of artificial intelligence (ChatGPT-4o), based exclusively on validated scientific sources 

such as the WHO, CDC, ECDC, and Sciensano. Following the initial drafting by AI, the text was 
carefully reviewed by the Council's scientific staff and subjected to rigorous scientific verification by 
NITAG members. This process ensures transparency and scientific accuracy for the use of artificial 

intelligence in the scientific work of the SHC. 
 

All other sections of the advisory report were drafted and approved in strict accordance with the standard procedures of the 
SHC, as detailed in the methodology section of this report. 

 
For updated and validated scientific numbers on epidemiology, please only refer to: 

 
 https://data.who.int/dashboards/covid19/cases (World) 

https://www.ecdc.europa.eu/en/covid-19/situation-updates (Europe) 
 

For updated and validated scientific numbers on epidemiology, please only refer to: 
 

https://covid-19.sciensano.be/fr/covid-19-situation-epidemiologique (Belgium) 
https://lookerstudio.google.com/embed/reporting/c14a5cfc-cab7-4812-848c-

0369173148ab/page/ZwmOB (Belgium) 
 

 

Evolution of key indicators 

Since late 2019, the COVID-19 pandemic has profoundly impacted global public health. The 

continuous emergence of SARS-CoV-2 variants, each with distinct characteristics, makes 

ongoing surveillance and adaptation of public health strategies crucial. Genomic surveillance 

is essential to rapidly detect new variants, assess their risk (transmissibility, severity, immune 

evasion), and guide public health responses (vaccine development and treatments). 

The global epidemiology of COVID-19 shows complex dynamics. Since Omicron's arrival and 

widespread vaccination, COVID-19-related mortality has generally decreased worldwide. 

However, the number of infections continues to fluctuate, often seasonally. This divergence 

highlights that global averages can mask significant regional dynamics, influenced by local 

variants, vaccination coverage, and waning immunity. 

The burden on healthcare systems has also decreased, with fewer ICU admissions despite 

case increases. This is likely due to widespread immunity (vaccination and prior infections) 

and potentially a lower intrinsic severity of currently dominant variants. While hospitalizations 

persist, especially in winter, fewer patients require critical care. 

Annual excess mortality is a crucial indicator to assess the pandemic's overall impact, 

including both direct and indirect deaths. Resources like Our World in Data and Sciensano 

(for Belgium - https://www.sciensano.be/fr/sujets-sante/mortalite/role) track this indicator. 

Alpha, Beta, Gamma, and Delta variants preceded Omicron, which has dominated the global 

landscape since late 2021 with its many sub-lineages (e.g., JN.1, LP.8.1, XEC, KP.3, 

NB.1.8.1). The shift from more severe variants (Delta) to Omicron, which is more transmissible 

and immune-evasive but potentially less severe, marks a fundamental change. The rapid 

succession of Omicron sub-lineages indicates significant selective pressure favoring viral 

fitness, necessitating vaccine updates and constant genomic surveillance. 

https://data.who.int/dashboards/covid19/cases
https://www.ecdc.europa.eu/en/covid-19/situation-updates
https://covid-19.sciensano.be/fr/covid-19-situation-epidemiologique
https://lookerstudio.google.com/embed/reporting/c14a5cfc-cab7-4812-848c-0369173148ab/page/ZwmOB
https://lookerstudio.google.com/embed/reporting/c14a5cfc-cab7-4812-848c-0369173148ab/page/ZwmOB
https://www.sciensano.be/fr/sujets-sante/mortalite/role
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Table: Timeline of SARS-CoV-2 variants (VOC, VOI, VUM) – key features 

Variant 

Name 

Classification 

OMS 

Date de 

Désignation/Évaluation 

Initiale des Risques 

Caractéristiques 

Génétiques Clés 

Impact 

Épidémiologique/Phénotypique 

Primaire 

Période de 

Dominance 

(approximative) 

Alpha 

VOC 

(précédemment) Décembre 2020 (UK) 

N501Y, P681H, E484K 

(sous-lignages) 

Transmissibilité accrue, affinité de 

liaison ACE2 améliorée, évasion 

immunitaire (E484K) 

Fin 2020 

Mi-2021 

Beta 

VOC 

(précédemment) 

Mai 2020 (Afrique du 

Sud) 

N501Y, E484K, K417N, 

L18F 

Évasion immunitaire, 

transmissibilité améliorée Mi-2021 

Gamma 

VOC 

(précédemment) Janvier 2021 (Brésil) 

K417N, E484K, N501Y, 

L18F, P681H 

Transmissibilité accrue, évasion 

immunitaire Mi-2021 

Delta 

VOC 

(précédemment) Décembre 2020 (Inde) (Spécifique à la lignée) Transmissibilité et sévérité accrues 

Mi-2021 

Fin 2021 

Omicron VOC 

Novembre 2021 (Afrique 

du Sud) 

>50 mutations (26-32 

dans la protéine Spike) 

Transmissibilité très élevée, évasion 

immunitaire significative, sévérité 

potentiellement réduite 

Fin 2021 

Présent 

XBB 

Sous-lignage 

d'Omicron Fin 2022 

Recombinant de BA.2 

descendants (BM.1.1.1 et 

BJ.1) 

Évasion immunitaire, 

transmissibilité 

Fin 2022 

Mi-2023 

JN.1 

VOI (depuis 

Déc. 2023) 

25-08-2023 (échantillon) 

/ 18-12-2023 

(désignation) BA.2.86 + S:L455S 

Transmissibilité élevée, évasion 

immunitaire 

Fin 2023 

Début 2024 

LP.8.1 VUM 

01-07-2024 (échantillon) 

/ 24-01-2025 

(désignation) 

JN.1+ S:S31-, S:F186L, 

S:R190S, S:R346T, 

S:V445R, S:F456L, 

S:Q493E, S:K1086R, 

S:V1104L 

Transmissibilité, évasion 

immunitaire, moins sévère que les 

souches précédentes Début 2025 

XEC VUM 

26-06-2024 (échantillon) 

/ 24-09-2024 

(désignation) 

JN.1 + S:T22N, S:F59S, 

S:F456L, S:Q493E, 

S:V1104L 

Transmissibilité, évasion 

immunitaire, moins sévère que les 

souches précédentes Début 2025 

KP.3 VUM 

11-02-2024 (échantillon) 

/ 03-05-2024 

(désignation) 

JN.1 + S:F456L, 

S:Q493E, S:V1104L 

Transmissibilité, évasion 

immunitaire Début 2025 

NB.1.8.1 VUM 

22-01-2025 (échantillon) 

/ 23-05-2025 

(désignation) 

JN.1 + S:T22N, S:F59S, 

S:G184S,S:A435S, 

S:F456L, S:T478I, 

S:Q493E 

Transmissibilité, légère évasion 

immunitaire, pas d'augmentation de 

la sévérité Mi-2025 
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In the United States, the CDC genomically monitors SARS-CoV-2. From May 2023 to 

September 2024, Omicron XBB and JN.1 lineages predominated, leading to infection waves. 

By early 2025, LP.8.1 and XEC became the main strains, accounting for 73% of new COVID-

19 cases in March. The CDC's COVID-19 Hospitalization Surveillance Network (COVID-NET) 

monitors laboratory-confirmed COVID-19 hospitalizations and provides data on clinical 

characteristics, including the need for mechanical ventilation. Initial data from 2020-2021, 

during the Delta variant's dominance, showed a substantial proportion of hospitalized patients 

requiring oxygen, intensive care, and mechanical ventilation. A small but significant number 

also needed ECMO (Extracorporeal Membrane Oxygenation), included among male and/or 

obese children and adolescents in the US, a trend less observed in Europe during the same 

period. More recent data from early 2025 suggests that current variants are "less severe" 

leading to fewer emergency department visits. This reduction in severity is attributed to 

widespread pre-existing immunity within the population. 

In Europe, the ECDC tracks five SARS-CoV-2 variants, including NB.1.8.1. Slow increases in 

epidemiological indicators are observed in June 2025, but with no significant impact on 

healthcare or deaths. NB.1.8.1 is expected to increase due to waning immunity and slight 

immune evasion, but without increased severity. We also observed the same evolution on key 

indicators. 

European data on COVID-19 hospital burden, particularly ECMO use, showed high 

mortality during pre-Omicron waves. However, the case fatality rate in most of Europe 

decreased by at least 90% between early March and early May 2020 and remains low in June 

2025 despite new variant circulation. This reinforces the idea that COVID-19 is evolving into 

an endemic respiratory virus, where case fluctuations no longer translate into overwhelming 

mortality, thanks to hybrid immunity and effective vaccination strategies. 

Vaccine Effectiveness (VE) and Waning Immunity 

Waning immunity differs between protection against infection and against severe outcomes. 

While vaccine effectiveness against infection can decline quickly, protection against 

hospitalization and death remains more durable. Vaccines showed high initial effectiveness 

against early variants (Alpha, Delta, Beta, Gamma). However, Omicron's emergence, with 

over 50 mutations, reduced grouped VE against infection to 55.9%, but booster doses 

significantly improved VE against severe forms (80.8%). 

CDC estimated interim effectiveness of 2024-2025 COVID-19 vaccines in adults during 

September 2024-January 2025. VE against COVID-19-associated emergency department 

visits in adults ≥18y was 33% (95% CI = 28%-38%) during the first 7-119 days after 

vaccination. Among immunocompetent adults aged ≥65 years from two CDC networks, VE 

estimates against COVID-19-associated hospitalization were 45% (95% CI = 36%-53%) and 

46% (95% CI = 26%-60%) during the first 7-119 days after vaccination. Among adults aged 

≥65 years with immunocompromising conditions in one network, VE was 40% (95% CI = 21%-

54%) during the first 7-119 days after vaccination. These findings demonstrate that vaccination 

with a 2024-2025 COVID-19 vaccine dose provides additional protection against COVID-19-

associated ED/UC encounters and hospitalizations compared with not receiving a 2024-2025 

dose (Link-Gelles et al., 2025). 
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In the EU, although currently only VE results from primary care are available, in a multicenter, 

test‐negative design study at primary care level within the VEBIS network, VE against 

medically-attended SARS-CoV-2 infection was 67% (95% CI 33-86) among older adults ≥ 60 

or ≥ 65 years according to country-specific recommendations (Laniece Delaunay et al., 2025). 

In Belgium, preliminary estimates for VE against hospitalization are available through the 

network of hospitals participating in the surveillance of SARI. Using a test-negative design, 

analysis of 2,350 hospitalizations (of which 144 caused by COVID-19) occurring between end 

of September 2024 and early April 2025 yielded an overall VE against hospitalization of 51.4% 

(95% 19.3-70.7). Due to the overall limited number of COVID-19 hospitalizations during the 

past winter season, further analyses stratified by time after vaccination or age are not 

informative (Sciensano, unpublished data). More specific data for VE in Belgium are available 

in multiple reports of Sciensano (Surveillance van acute luchtweginfecties: epidemiologisch 

rapport seizoenen 2022-2023 en 2023-2024 | sciensano.be). 

In conclusion, COVID-19 has transitioned from an acute crisis to a more endemic phase, 

dominated by highly transmissible Omicron sub-lineages that generally cause less severe 

illness in immunized populations. While global reported cases and deaths have decreased, 

regional variations and increases persist, driven by waning immunity and new variants. 

Vaccine effectiveness, especially against severe forms, remains robust with updated 

formulations and booster doses, highlighting vaccination's essential role in mitigating disease 

burden. The virus no longer causes the same level of severe illness as it did initially, largely 

thanks to widespread immunity and potentially attenuated variants. Public health strategies 

must adapt, shifting from general emergency measures to targeted interventions, focusing on 

protecting vulnerable populations and promoting routine vaccination.  

https://www.sciensano.be/en/biblio/surveillance-van-acute-luchtweginfecties-epidemiologisch-rapport-seizoenen-2022-2023-en-2023-2024
https://www.sciensano.be/en/biblio/surveillance-van-acute-luchtweginfecties-epidemiologisch-rapport-seizoenen-2022-2023-en-2023-2024
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4 Compared Vaccine Effectiveness (VE) and Safety profiles of various COVID-19 
vaccine platforms approved by the EMA during Omicron period 

Across all platforms, the immunity provided by COVID-19 vaccines diminishes over time, 
necessitating periodic updates to the vaccine formulations to address new variants. This is 
similar to the approach used for annual influenza vaccines. Despite the waning of protection 
against mild to moderate infection, the vaccines remain crucial in preventing severe 
disease outcomes. Regular boosters or updated vaccines are recommended to maintain a 
higher level of immunity, especially for vulnerable populations (Nasiadka et al., 2023 – 
Sciensano ; Stouten et al., 2023 – Sciensano). 
 
Published information on the evaluation of the efficacy/effectiveness and safety of the 
CoronaVac (whole inactivated virus COVID-19 vaccine developed by Sinovac Biotech) is 
abundant. However, there are differences in terms of vaccine application schedules, 
population definition, outcomes evaluated, follow-up times, and safety assessment, as well as 
non-standardization in the reporting of results, which may hinder the generalizability of the 
findings. It is important to generate meetings and consensus strategies for the methods 
and reporting of this type of studies, which will allow to reduce the heterogeneity in 
their presentation and a better understanding of the effect of these vaccines (Alzate-
Ángel et al., 2024). The mRNA vaccines, adenovirus vector vaccines, subunit vaccines, and 
inactivated vaccines were found to be all effective. mRNA vaccines, adenovirus vector 
vaccines and subunit vaccines were associated with more local adverse events and systemic 
events when compared with inactivated vaccines (Jiesisibieke et al., 2023). 
 
Real-world vaccine effectiveness, research by Kherabi and collaborators (2022), provided 
real-world data on the effectiveness of COVID-19 vaccines against the Omicron variant. The 
efficacy of vaccines against COVID-19 has now been well established in phase III clinical 
trials. However, clinical studies based on real-world data remain critical to assess VE, 
especially in specific populations and against VOC. This review presents the principles and 
methods of VE studies and the main available results on VE of COVID-19 vaccines at the time 
of Omicron circulation. The results of phase III clinical trials have been globally confirmed 
by VE in real-life studies, including in the elderly. Emergence of VOC Omicron 
emphasized the importance of booster doses to maintain a high level of protection against 
severe forms. Our understanding of the need for booster(s) and duration of immunity remains 
incomplete, particularly for specific subpopulations. The necessity for adapted vaccines is 
also not fully clear. These areas represent significant gaps in our current knowledge base. 
This study noted that while mRNA vaccines continued to show good effectiveness, the 
emergence of Omicron necessitated additional booster doses to maintain high levels of 
protection (Kherabi et al., 2022). 
 
Real-world data from Taiwan on VE against the Omicron variant showed that mRNA 
vaccines, when used heterologous vaccine schedule, provided substantial protection 
against infection, severe illness, and death. The mix-and-match strategy, involving various 
combinations of mRNA, viral vector, and protein-based vaccines, proved effective, thus 
underscoring the flexibility and robustness of mRNA vaccines in broader immunization 
strategies. The findings indicated that protein subunit vaccines provide similar protection 
against SARS-CoV-2-associated hospitalization as mRNA vaccines and can inform mix-
and-match vaccine selection in other countries (Lee et al., 2024). Other studies highlighted 
the advantages of heterologous vaccine regimens (combining different types of vaccines) over 
homologous regimens (using the same vaccine type). It is noted that schedules combining 
adenovirus-vectored vaccines with mRNA vaccines induced stronger immune responses and 
higher effectiveness against COVID-19 compared to using adenovirus-vectored vaccines 
alone. This suggests that while mRNA vaccines are highly effective, their combination 
with other vaccine types can enhance immunogenicity and effectiveness (Steenackers 
et al., 2024; Jin et al., 2022; Piano et al., 2025). 
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A network meta-analysis published in 2022 examined the efficacy and safety of various 
COVID-19 vaccines, including mRNA, viral vector, protein subunit, and inactivated virus 
vaccines. Over a dozen vaccines are in or have completed phase III trials at an unprecedented 
speed since the WHO declared COVID-19 a pandemic. In this review, the authors aimed to 
compare and rank these vaccines indirectly in terms of efficacy and safety using a network 
meta-analysis. None of vaccines had a higher incidence of Serious Adverse Events 
(SAE) than the placebo. Inactivated virus vaccines might be the safest, with a surface under 
the cumulative ranking curve (SUCRA) value of 0.16. BIV1-CovIran showed the highest safety 
index (SUCRA value: 0.13), followed by BBV152, Soberana, Gam-COVID-Vac, and ZF2001. 
There were no significant differences among the various types of vaccines regarding 
the efficacy in preventing symptomatic SARS-CoV-2 infection, although there was a 
trend toward higher efficacy of the mRNA vaccines (SUCRA value: 0.09). BNT162b2 
showed the highest efficacy (SUCRA value: 0.02) among the individual vaccines, followed by 
mRNA-1273, Abdala, Gam-COVID-Vac, and NVX-CoV2373. BNT162b2 had the highest 
efficacy (SUCRA value: 0.08) in the elderly population, whereas CVnCoV, CoVLP + AS03, 
and CoronaVac were not significantly different from the placebo. Conclusions: None of the 
different types of vaccines were significantly superior in terms of efficacy, while mRNA 
vaccines were significantly inferior in safety to other types. BNT162b2 had the highest 
efficacy in preventing symptomatic SARS-CoV-2 infection in adults and the elderly, whereas 
BIV1-CovIran had the lowest incidence of SAEs in adults (Wu et al., 2024). 
 
In general, like for non-updated COVID-19 vaccines, scientific evidence on COVID-19 
vaccination indicates that the updated vaccines are effective in reducing the risk of severe 
illness, hospitalization, and death due to COVID-19, although their efficacy against 
infection varies and wanes over time. The updated mRNA vaccines, which target the 
XBB.1.5 strain, have shown about 54% effectiveness against symptomatic infection in the 
short term. However, their effectiveness decreases over several months, especially against 
newer variants like JN.1. Nevertheless, these vaccines provide sustained protection against 
severe disease, with approximately 80-90% effectiveness in preventing hospitalization and 
death for up to six months post-vaccination. Even after a year, the vaccines can provide 
around 50-60 % effectiveness against severe disease. Protein Subunit Vaccine (Novavax) 
updated vaccine also targets the XBB.1.5 strain and has shown promising results in 
generating neutralizing antibodies. While exact figures on its efficacy against infection are 
less well-documented compared to mRNA vaccines, it is expected to offer similar levels of 
protection against severe outcomes. The Novavax vaccine has demonstrated about 90% 
effectiveness in preventing severe disease shortly after vaccination, maintaining 
robust protection for several months. The additional benefit of bivalent booster vaccines - 
compared to one or two monovalent booster vaccinations or compared to the primary course 
alone - in the prevention of SARS-CoV-2 Omicron infection appears to be small, especially in 
persons with previous Omicron infection, whereas modest to moderate protection from 
vaccination with bivalent BA.4-5 or BA.1 mRNA-booster vaccines as a fourth dose against 
COVID-19-associated illness and hospitalization has been reported (Sane Schepisi et al., 
2023). 
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Conclusions 

The analysis of COVID-19 VE and safety across different types, including mRNA and protein 
subunit vaccines, reveals a nuanced landscape of vaccine performance. Both mRNA and 
protein subunit vaccines have demonstrated strong protection against severe disease, 
hospitalization, and death, although their effectiveness against infection itself wanes over time. 
The waning effectiveness of COVID-19 vaccines over time is influenced by multiple 
interrelated factors. Key determinants include the time elapsed since vaccination, with 
antibody levels generally declining over months; the evolution of new viral variants that may 
partially evade vaccine-induced immunity; and individual characteristics such as age, health 
status, and genetic factors affecting immune response. Level of viral exposure in the 
community, and the persistence of different types of immunity (antibody-mediated vs. T-cell) 
contribute to the complex picture. 

Across various studies and real-world data, mRNA vaccines have consistently shown high 
efficacy in preventing severe outcomes. During the Omicron variant surge, mRNA vaccines 
required additional booster doses to maintain high levels of protection, with efficacy against 
severe disease remaining around 80-90% up to six months post-vaccination. This 
robustness in efficacy is particularly notable in elderly populations, where mRNA vaccines 
showed the highest efficacy among evaluated vaccines. However, mRNA vaccines were 
associated with higher incidences of local and systemic adverse events compared to 
inactivated vaccines, highlighting a trade-off between efficacy and tolerability. Protein 
subunit vaccines, such as the updated Novavax vaccine targeting the XBB.1.5 strain, have 
also shown promising results. These vaccines generated significant neutralizing antibodies 
and demonstrated about 90% effectiveness in preventing severe disease a few weeks after 
vaccination, maintaining strong protection for several months. While detailed VE data 
against symptomatic infection for protein subunit vaccines are less extensive, their 
effectiveness in preventing severe outcomes is comparable to that of mRNA vaccines. 
The hybrid immunity conferred by natural infections and vaccination provides the 
greatest and longest-lasting protection against COVID-19. 
 
The heterologous vaccine regimens (combining different types of vaccines) have been 
found to induce stronger immune responses and higher effectiveness (suggesting that 
no single vaccine type is universally superior) compared to homologous regimens (using the 
same vaccine type). For instance, schedules combining adenovirus-vectored vaccines with 
mRNA vaccines showed enhanced immunogenicity and effectiveness against COVID-19. 
This suggests that while mRNA vaccines are highly effective on their own, their 
combination with other vaccine types and natural infections can further improve 
immunogenicity and protection. These heterologous schedules would add a level of 
complexity to vaccine schedules that may not warrant the implementation of such a schedule, 
given that hybrid immunity is present in an overwhelmingly large proportion of the population. 
In the future, if this approach is cost-effective and feasible, there is no reason not to mix 
vaccines according to availability to achieve the same or even better protection. This 
comprehensive understanding underscores the importance of continued adaptation and 
booster updates to address emerging variants and maintain high levels of immunity in 
the population. 
 
At present, mRNA vaccines may still have an edge over other platforms in terms of availability, 
production capacity and ease of adaptation to new variants, but less more in terms of VE and 
safety profile. 
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Recommendations 
 
In view of the literature review and conclusions, the SHC is of the opinion that COVID-19 
homologous (same vaccines) or heterologous (vaccines from different platforms) vaccine 
regimens with vaccines adapted to the circulating variant are scientifically sound, 
interchangeable and therefore usable-acceptable in Belgium in terms of VE and safety. 
 
Since the main objective is to have a winter vaccination campaign with the highest 
possible coverage of all at-risk groups for the main winter respiratory diseases 
(Influenza, COVID-19, RSV, Pneumococcus), the choice of COVID-19 vaccines to be offered 
is left to the discretion of the Belgian authorities, depending on availability and Belgian and 
European logistical constraints for the purchase and distribution of the most adapted vaccines. 
 

  



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 26 − 

5 Main adverse effects of COVID-19 vaccines 

Since the beginning of the COVID-19 pandemic, approximately 13.5 billion doses of 
COVID-19 vaccines have been administered globally as of September 2024. Thousands of 
scientific publications are referenced in PubMed concerning COVID-19 Vaccines4. These 
publications cover a wide range of topics including VE, safety, side effects, variants and 
immune responses, reflecting the rapid and expansive research efforts globally. With billion 
doses administered, hundreds of scientific articles evaluated by the NITAG and probably the 
most intense post-marketing surveillance of any vaccine (or drug), the experts of the SHC 
affirm with high confidence that these COVID-19 vaccines approved by EMA and 
currently on the European and Belgian market are safe and effective, including for 
pregnant women and immunocompromised patients. Like for all medicines, COVID-19 
vaccines have side effects, and certain scientific uncertainties remain. Nevertheless, The 
benefit/risk balance of currently marketed COVID-19 vaccines is favorable especially 
for at risk groups. These side effects (serious in a few rare cases) are far outweighed by the 
multiple benefits of COVID-19 vaccination against severe forms of the disease 
(hospitalizations ; ICU admissions ; etc.) and deaths in at-risk groups, as defined in this report. 

In general, the most common adverse effects observed after COVID-19 vaccination include 
injection site reactions, headache, fever, fatigue, and muscle pain (Monadhel et al., 2024). 
Severe but rare adverse effects include anaphylaxis and  facial paralysis (Mirza et al., 2025). 
Diagnostic and treatment of the particular or suspected side effects of COVID-19 vaccines are 
highlighted in recent reviews (Padilla-Flores et al., 2024; Panos et al., 2024; Finsterer et 
al., 2024; Arabzadeh Bahri et al., 2024; Ammirati et al., 2024; Censi et al., 2024; Zou et al., 
2024; Handunnetthi et al., 2024). 

For mRNA vaccines (such as Comirnaty® and Spikevax®), the most severe but rare side 
effects are anaphylaxis, myocarditis and pericarditis, particularly in younger males 
(Buoninfante et al., 2024; Kitano et al., 2025). On the other hand, adenovirus vector vaccines 
(such as Vaxzevria® and JCovden®, withdrawn in the EU) have been associated with rare 
cases of vaccine-induced thrombotic thrombocytopenia – VITT(Cheda et al., 2024), Guillain-
Barré syndrome, transverse myelitis and venous thromboembolism (reference for all these 
SAE are the product information/SmPC for each vaccine). 

There has been some concern about the influence of COVID-19 vaccines on menstrual health, 
and this has been extensively studied. Of note, temporary and light perturbation of the 
menstrual function, without impact on long term fertility, have also been observed with 
natural virus infections, stress and others vaccines (McInerney et al., 2017 – Human 
Papillomavirus – HPV vaccine). It is therefore unsurprising that COVID-19 vaccine can be 
associated with temporary changes in menstrual characteristics (cycle length and flow) 
and menstrual pain (without impact on long term fertility) or abnormal vaginal bleeding in 
post-menopausal individuals (Peinemann et al., 2024; Shahrani et al., 2024; Dorjee et al., 
2025; Payne et al., 2024). 

Concerning the impact of COVID-19 vaccination and fertility, there is no scientific evidence 
that the vaccines have a negative, major and long term effect on fertility of women and 
men. Recent systematic review, meta-analysis or review are very reassuring on this subject 
(Valdes et al., 2024 ; Ciapponi et al, 2023 and 2024 ; Wang et al., 2023 ; Zaçe et al., 2022). 
Some effects on fertility that were attributed to COVID-19 vaccines are also observed with 
stress, pollution, others diseases, natural viral infections and other vaccines (McInerney et al., 
2017 - HPV). Due to the specific attention to COVID-19 vaccine and the massive post-
marketing surveillance, some effects on women and men could have been specifically 

 
4 https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=%22COVID-19+Vaccines%22%5BMesh%5D 

https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=%22COVID-19+Vaccines%22%5BMesh%5D
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highlighted in the literature (and related by social media with intentional or unintentional 
misinformation) but without a clear and well proved association with COVID-19 
vaccination. 

In conclusion, temporary changes in menstrual cycles have been reported after vaccination, 
these changes are minor and short-lived. As of now, no vaccine has been shown to have 
a lasting or significant negative effect on women and men fertility. Any menstrual 
changes or sperm parameters reported are temporary and do not affect one's ability to 
conceive. 

EMA and the EU Member States continue to closely monitor the safety of COVID-19 vaccines 
(for common and particular side effects see Safety of COVID-19 vaccines | European 
Medicines Agency (EMA) (europa.eu) – for suspected side effects see European database of 
suspected adverse drug reaction reports (adrreports.eu)). Any person that experiences 
possible adverse effects after vaccination should consult a healthcare provider. 
Patients and healthcare providers are encouraged to declare these effects to the 
authorities in charge of post-marketing surveillance, as is always recommended for any 
concerns about vaccination. Reporting of adverse reactions can be done directly to 
www.notifieruneffetindesirable.be or  www.eenbijwerkingmelden.be. 

In the recent literature, there are also publications that link certain pathologies to COVID-19 
and/or vaccination.  Most of these publications are case-series lacking a comparison group. 
These associations are monitored by the competent pharmacovigilance authorities. At this 
stage, a formal causal link has not been established between any of these pathologies and 
vaccination against COVID-19. All the authors of these publications agree that despite these 
data, the benefit/risk balance still remains strongly in favour of vaccination (Arepalli et al., 
2025; Gannamaneni et al., 2025; Etemadifar et al., 2024; Yang et al., 2024; Zou et al., 2024; 
Padhi et al., 2025; Khatami et al. 2025; Martora et al., 2024; Efe et al., 2025; Cahuapaza-
Gutierrez et al., 2024; Ragni et al., 2025; Verrienti et al., 2024). 

  

https://www.ema.europa.eu/en/human-regulatory-overview/public-health-threats/coronavirus-disease-covid-19/covid-19-medicines/safety-covid-19-vaccines
https://www.ema.europa.eu/en/human-regulatory-overview/public-health-threats/coronavirus-disease-covid-19/covid-19-medicines/safety-covid-19-vaccines
https://www.adrreports.eu/en/index.html
https://www.adrreports.eu/en/index.html
http://www.notifieruneffetindesirable.be/
http://www.eenbijwerkingmelden.be/
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6 Pregnant women and COVID-19 vaccination for 2024-2025 

In 2021, the Belgian NITAG was one of the first expert groups to strongly recommend 
systematic vaccination of all pregnant women or women wishing to become pregnant against 
COVID-19 in the pre-Omicron period (CSS 9622, 2021). Since then, in addition to the 
vaccinations already recommended by NITAG in Belgium for pregnant women (SHC 8754, 
2020), vaccination against RSV has also been added to the list of recommended vaccines 
(SHC 8754, 2023). Pending an ongoing revision of SHC 8754, which should define all 
recommended vaccinations in a single document and a comprehensive vaccination calendar 
for pregnant women, as well as an order of priority, the SHC has reviewed the literature 
concerning COVID-19 vaccination for pregnant women for the 2024-2025 season. By this way, 
we hope to provide practitioners and pregnant women a review of the most recent publications 
on the subject, and to enable them to make an informed decision based on other vaccine 
priorities to protect pregnant women and/or the fetus. 

The majority of European NITAGs (ECDC communication) and international 
publications continue to strongly recommend COVID-19 vaccination for all pregnant 
women. This vaccination is safe and effective to protect this group against severe 
forms of the disease and adverse events for the fetus. Nevertheless, essentially based on 
new epidemiological data during the Omicron period, some European countries, including The 
Netherlands (Vaccineren tegen corona tijdens zwangerschap | RIVM ; 
https://www.gezondheidsraad.nl/onderwerpen/vaccinaties/documenten/adviezen/2024/03/27
/advies-covid-19-vaccinatie-in-2024) have taken a different stance and no longer include 
COVID-19 vaccination of all pregnant women in a systematic way in their 2024-2025 
recommendation "… In the current situation, the committee no longer recommends that 
vaccination against COVID-19 be offered by default to all pregnant women. Pregnant 
women from the medical risk groups remain eligible for vaccination...” (GR, 2024 - advies 
COVID-19-vaccinatie in 2024, Publicatienummer: 2024/06). 
 
Concerning the literature review, 
 
Malik and collaborators (2024) identified 76 articles, of which 3 fulfilled eligibility criteria. 
Included studies were of moderate and high quality. The social media platforms investigated 
included Facebook, Google Searches, Instagram, Reddit, TikTok, and Twitter. 
Misinformation on COVID-19 vaccination during pregnancy was related to concerns 
regarding vaccine safety, and its association with infertility. Misinformation was 
increased due to lack of content monitoring on social media, exclusion of pregnant women 
from early vaccine trials, lack of information from reputable health sources on social media, 
and others. Suggested solutions were directed at pregnancy care providers (PCPs) and public 
health/government. They suggest to fight the misinformation by (i) integrating COVID-19 
vaccination information into antenatal care, (ii) PCPs and public health should increase their 
social media presence to disseminate information, (iii) address population-specific vaccine 
concerns in a culturally relevant manner, and others. Increased availability of information from 
reputable health sources through multiple channels could increase COVID-19 vaccine uptake 
in the pregnant population and help combat misinformation (Malik et al., 2024 ; De Brabandere 
et al., 2023). Training healthcare providers to promote vaccinations during pregnancy is crucial 
and could be enhanced by utilizing mobile health technologies (Valdes et al., 2024 ; Razai et 
al., 2023 ; Devera et al., 2024 ; Amaral et al. 2023). 
 
Worldwide, the prevalence of COVID-19 vaccine acceptance in pregnant women was 
53.46%, which was much lower than the COVID-19 vaccination acceptance in the general 
population and not so bad compared to other vaccinations recommended during pregnancy. 
Therefore, necessary interventions should be taken to increase the acceptance of the vaccine, 
address safety concerns and educate about it (Azami et al., 2022 ; Bhattacharya et al., 2022). 

https://www.rivm.nl/corona/coronaprik/zwangerschap#:~:text=Een%20coronaprik%20kan%20tijdens%20de,gezondheidswinst%20voor%20de%20meeste%20zwangeren.
https://www.gezondheidsraad.nl/onderwerpen/vaccinaties/documenten/adviezen/2024/03/27/advies-covid-19-vaccinatie-in-2024
https://www.gezondheidsraad.nl/onderwerpen/vaccinaties/documenten/adviezen/2024/03/27/advies-covid-19-vaccinatie-in-2024
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In United States, COVID-19 vaccine nonacceptance in pregnant women is associated with 
Hispanic ethnicity and Black race, while acceptance is associated with Asian race, college 
education or more, at least part-time employment, and acceptance of the influenza vaccine. 
Future COVID-19 vaccination campaigns can target identified subgroups of pregnant women 
who are less likely to accept vaccination (Patel et al., 2024 ; Moriarty et al., 2024). 
 
Vaccination during any trimester is considered safe in pregnant women (Askary et al., 
2023 ; Ding et al., 2023 ; Nicolaidou et al., 2023 ; Wu et al., 2023 ; Shafiee et al., 2023 ; Wang 
et al., 2023). Wang and collaborators (2024) aimed to estimate the associations between 
coronavirus disease 2019 (COVID-19) vaccination during pregnancy and the risks of adverse 
perinatal outcomes. They performed a literature search in PubMed, Web of Science and 
Embase to identify eligible studies published up to 24 September 2023, yielding 39 included 
studies. Pooled relative risks (RRs) with 95% confidence intervals (CIs) were calculated with 
a random effects model. The pooled results showed that COVID-19 vaccination during 
pregnancy (any type or dose of COVID-19 vaccination during any trimester) was not 
associated with an increased risk of adverse perinatal outcomes. In particular, COVID-
19 vaccination in the third trimester was associated with a decreased risk of preterm 
birth (<37 weeks) (RR 0.85 [95% CI 0.74 to 0.98]), 5-min Apgar <7 (RR 0.87 [95% CI 0.78 to 
0.97]) and NICU admission (RR 0.90 [95% CI 0.86 to 0.95]). The inverse associations were 
also found in analysis of one-dose vaccination during pregnancy and the risk of 
miscarriage (RR 0.83 [95% CI 0.72 to 0.96]) and preterm birth (<37 weeks) (RR 0.90 [95% 
CI 0.80 to 1.00]) and two-dose vaccination during pregnancy and the risk of NICU 
admission (RR 0.86 [95% CI 0.76 to 0.96]). COVID-19 vaccination during pregnancy does 
not increase the risk of negative outcomes for the mother or baby (Wang et al., 2024 ; 
Askary et al., 2023 ; Shafiee et al., 2023 ; Zhang et al., 2023 ; Hagrass et al., 2022 ; Prabhu 
et al., 2023). Most studies showed no significant difference in short-term adverse effects 
between vaccinated and non-vaccinated women and their fetuses (Ciapponi et al., 2023), 
however, the literature is insufficient to evaluate possible long-term adverse effects. Available 
evidence supports the safety of administering SARS-CoV-2 vaccines to pregnant 
women, but further systematic reviews and meta-analyses are essential especially for 
non mRNA vaccines (Kontovazainitis et al., 2023 ; Ding et al. 2023 ; Wu et al., 2023 ; Konje 
et al., 2023). Vaccination against COVID-19 is not associated with different fertility 
outcomes in patients undergoing assisted reproductive technologies (Chamani et al., 
2024; Kong et al., 2024). The administration of vaccinations should be advised and 
encouraged to protect the mothers with antibodies and the neonates by the passive 
transmission of antibodies through the placenta and breast milk (Li et al., 2024; Deese et al., 
2025). This is a significant reason for not stopping breastfeeding even in case of COVID-
19 infection. With adherence to proper hygiene methods, breastfeeding is recommended to 
be continued as the benefits greatly outweigh the risks (Ahmad et al., 2024 ; Ketabi et al., 
2023). 

In a recent Meta-Analysis, the authors have evaluated sixty-seven studies covering 
1,813,947 women. Overall, in test-negative design studies, pregnant women fully vaccinated 
with any COVID-19 vaccine had 61% reduced Odds Ratio (OR) of SARS-CoV-2 infection 
during pregnancy (OR 0.39, 95% CI 0.21 to 0.75; 4 studies, 23 927 women; I2=87.2%) and 
94% reduced odds of hospital admission (OR 0.06, 95% CI 0.01 to 0.71; 2 studies, 868 
women; I2=92%). In adjusted cohort studies, the risk of hypertensive disorders in pregnancy 
was reduced by 12% (RR 0.88, 95% CI 0.82 to 0.92; 2 studies; 115 085 women), while 
caesarean section was reduced by 9% (OR 0.91, 95% CI 0.85 to 0.98; 6 studies; 30,192 
women). They observed an 8% reduction in the risk of NICU admission (RR 0.92, 95% CI 0.87 
to 0.97; 2 studies; 54 569 women) in babies born to vaccinated versus not vaccinated women. 
In general, vaccination during pregnancy was not associated with increased risk of adverse 
pregnancy or perinatal outcomes. Pain at the injection site was the most common side effect 
reported (77%, 95% CI 52% to 94%; 11 studies; 27,195 women). They have concluded that 
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COVID-19 vaccines are effective in preventing SARS-CoV-2 infection and related 
complications in pregnant women (Fernández-García et al., 2024). 

In an even more recent Meta-Analysis that is grading the scientific evidence published 
in Oktober 2024, Ciapponi and collaborators included 177 studies involving 638,791 
participants from 41 countries. Among the 11 types of COVID-19 vaccines identified, the most 
frequently used platforms were mRNA (154 studies), viral vector (51), and inactivated virus 
vaccines (17). Low to very low-certainty evidence suggests that vaccination may result 
in minimal to no important differences compared to no vaccination in all assessed 
maternal and infant safety outcomes from 26 fewer to 17 more events per 1,000 pregnant 
persons, and 13 fewer to 9 more events per 1,000 neonates, respectively. They found 
statistically significant reductions in emergency cesarean deliveries (9%) with mRNA 
vaccines, and in stillbirth (75-83%) with mRNA/viral vector vaccines. Low to very low-
certainty evidence suggests that vaccination during pregnancy with mRNA vaccines may 
reduce severe cases or hospitalizations in pregnant persons with COVID-19 (72%; 95% 
CI 42-86), symptomatic COVID-19 (78%; 95% CI 21-94), and virologically confirmed 
SARS-CoV-2 infection (82%; 95% CI 39-95). Reductions were lower with other vaccine types 
and during Omicron variant dominance than Alpha and Delta dominance. Infants also 
presented with fewer severe cases or hospitalizations due to COVID-19 and laboratory-
confirmed SARS-CoV-2 infection (64%; 95% CI 37-80 and 66%; 95% CI 37-81, respectively). 
In conclusion, they found a large body of evidence supporting the safety and 
effectiveness of COVID-19 vaccines during pregnancy. While the certainty of evidence is 
not high, it stands as the most reliable option available, given the current absence of pregnant 
individuals in clinical trials. Results are shared in near real time in an accessible and interactive 
format for scientists, decision makers, clinicians, and the general public. This living systematic 
review highlights the relevance of continuous vaccine safety and effectiveness 
monitoring, particularly in at-risk populations for COVID-19 impact such as pregnant 
persons, during the introduction of new vaccines. 
 
Cruz-Cavalente and collaborators (2024) investigate the impact of COVID-19 infection on 
maternal characteristics and obstetric and neonatal outcomes in a cohort of women in labor 
previously vaccinated who tested positive for SARS-CoV-2 infection, compared to aged-
matched healthy controls. A retrospective case-control study was conducted among 
66 women in labor. Clinical data were obtained from medical records. The attendance rates 
at childbirth and parenting classes, as well as the implementation of a birth plan, were 
significantly lower in the COVID-19 infection group (6.1% vs. 48.5%, <0.001; 6.1% vs. 33.3%, 
p = .005, respectively). Women with COVID-19 had a higher prevalence of prolonged 
postpartum hospital stay (33.3% vs. 9.1%, p = .016), and significantly higher prevalence 
of spontaneous preterm birth (27.3% vs. 1.09%, p = .006). Breastfeeding within the first 24h 
was also lower in women with COVID-19 (72.7% vs. 97.0%, p = .006). Maternal characteristics 
and neonatal outcomes are still influenced by COVID-19 infection in vaccinated women. 
Complications include spontaneous preterm birth, prolonged postpartum hospital stay, and 
lack of breastfeeding within the first 24 h (Cruz-Calvente et al., 2024). 
 
Omicron exhibits reduced pathogenicity in general population than the previous SARS-CoV-2 
variants. However, the severity of disease and pregnancy outcomes of Omicron infection 
among pregnant women have not yet been definitively established. Meanwhile, substantial 
proportions of this population have doubts about the necessity of vaccination given the reports 
of declining efficacy of COVID-19 vaccines. Herein, He and collaborators (2023) 
comprehensively discuss the clinical outcomes of infected pregnant women during the 
Omicron period and summarize the available data on the safety and efficacy profile of COVID-
19 vaccination. The results found that the incidence of moderate and severe disease, maternal 
mortality, pregnancy loss, preterm delivery, stillbirth, preeclampsia/eclampsia, and gestational 
hypertension during the Omicron period are similar to those during the Pre-Delta period. 
In view of the effects of mass vaccination and previous natural infection on disease severity, 
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the virulence of Omicron in pregnant women may be comparable to or even higher than 
that of the Pre-Delta variant. Moreover, the currently approved COVID-19 vaccines are safe 
and effective for pregnant women. Particularly, those who received a second or third dose had 
significantly less severe disease with little progression to critical illness or death compared 
with those who were unvaccinated or received only one dose. Therefore, pregnant women 
should still strictly follow preventive measures to avoid infection and receive the 
COVID-19 vaccine in a timely manner (He et al., 2023 ; Piekos et al., 2022 ; Cardemil et al., 
2024 ; Bednarek and Laskowska, 2024 ; Torche et al., 2023 ; Simeone et al., 2023). 

Placentitis due to COVID-19 infection: Of the 180 placentas analyzed in this study, 37,2% 
showed histopathological lesions and in 12.8% an immunohistochemically proven SARS-CoV-
2 placentitis was present. SARS-CoV-2 immunohistochemical positivity was only seen in 
non-vaccinated mothers. The risk of fetal demise was more than 5 times higher for non-
vaccinated mothers and their placentas showed significantly more syncytiotrophoblast 
necrosis and chronic histiocytic intervillositis compared to vaccinated mothers (both p < 
0,001). Maternal vaccination was associated with a reduced risk of SARS-CoV-2 
placentitis and stillbirth. These studies provides new evidence of the protective effect of 
vaccination on the placenta (Zels et al., 2024 ; Ghesquiere et al., 2024). An other recent study 
suggest that maternal COVID-19 infection (even in vaccinated women) imparts serious but 
rare risks to placental health and stillbirth. Despite the many studies conducted to understand 
the impact of COVID-19 on placental, fetal and neonatal health to date, key knowledge gaps 
remain. Most scientific studies lack the comprehensive reporting of clinical outcomes and 
laboratory testing of the placenta and fetus recommended by consensus workshops offering 
standardized definitions of placental infection. The use of classification systems to aid in 
categorization of the confidence in a case of vertical transmission should also be adopted in 
larger studies, particularly with newly emerging virulent SARS-CoV-2 strains, to identify 
potential changes in risk for vertical transmission. The changing landscape of comprehensive 
information regarding the immune response to different SARS-CoV-2 variants, the effects 
of vaccination, including the number of doses administered, and the timing of infection during 
the pregnancy. As placental histopathologic findings have been studied using retrospective 
case series with varying control groups and COVID-19 disease states, it is not possible to 
determine the frequency of specific pathologic features in the placenta and adverse 
perinatal outcomes like spontaneous abortion, stillbirth, or hypertensive diseases in 
pregnancy. It also remains unknown whether disease acquisition during specific trimesters 
imparts a greater risk for placental pathology, but current evidence suggests that maternal 
COVID-19 in the first trimester may confer a greater risk of spontaneous abortion. There 
are very few large cohorts of placental pathology associated with COVID-19 and the field 
would benefit from ongoing studies in different populations with careful attention to case 
definitions to capture the impact of emerging SARS-CoV-2 strains on placental health (Li et 
al., 2024). 

Completion of a COVID-19 vaccination series during pregnancy effectively reduces COVID-
19 hospitalization among infants less than 6 months of age. The effectiveness of maternal 
vaccination against hospitalization for Covid-19 among infants was 52% (95% confidence 
interval [CI], 33 to 65) overall, 80% (95% CI, 60 to 90) during the delta period, and 38% (95% 
CI, 8 to 58) during the omicron period. Effectiveness was 69% (95% CI, 50 to 80) when 
maternal vaccination occurred after 20 weeks of pregnancy and 38% (95% CI, 3 to 60) during 
the first 20 weeks of pregnancy (Halasa et al., 2022). The dynamics of transplacental 
transfer of maternal vaccine-induced antibodies, and their persistence in infants at 2, 
6, 9, and 12 months, have implications for new vaccine development and optimal timing of 
vaccine administration in pregnancy (Pérez-Latorre et al., 2024). Lopez and collaborators 
(2024) evaluated anti-COVID antibody IgG subclass, Fc-receptor binding profile, and activity 
against wild-type Spike and RBD plus five VOCs in 153 serum samples from 100 infants. 
Maternal IgG1 and IgG3 responses persisted in 2- and 6-month infants to a greater extent 
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than the other IgG subclasses, with high persistence of antibodies binding placental neonatal 
Fc-receptor and FcγR3A. Lowest persistence was observed against the Omicron RBD-
specific region. Maternal vaccine timing, placental Fc-receptor binding capabilities, antibody 
subclass, fetal sex, and VOC all impact the persistence of antibodies in infants through 12 
months of age (Lopez et al., 2024). A booster dose during pregnancy significantly increased 
maternal and cord blood binding and neutralizing antibody levels, including against Omicron 
BA.1. Findings support the use of a booster dose of COVID-19 vaccine during pregnancy 
(Munoz et al., 2023). 

Conclusions 
 
Pregnant women at any stage of pregnancy are also at greater risk of COVID-19 and 
vaccination has been proven to be safe in pregnancy and to protect the infant (SHC 9622, 
22/04/2021; Properzi et al., 2024). The review of the recent literature on COVID-19 vaccination 
in pregnant women indicates a clear and continued recommendation for vaccination. The 
prevalence of misinformation regarding vaccine safety and fertility concerns on social media, 
suggest that integrating vaccination information into antenatal care and increasing the 
presence of healthcare providers on social media could help combat this misinformation. 
COVID-19 vaccine acceptance among pregnant women worldwide is only 53.46%, which 
is significantly lower than the general population but not so bad compared to other 
vaccinations recommended during pregnancy. Some identified demographic factors 
influencing vaccine acceptance, suggest targeted interventions for subgroups with lower 
acceptance rates. Numbers of recent reviews and studies have consistently shown that 
COVID-19 vaccination during pregnancy is safe and not associated with adverse 
perinatal outcomes. On the contrary, vaccination has been linked to a decreased risk 
of preterm birth, low Apgar scores, NICU admissions and risk of hospitalization for 
COVID-19 infection during the first months of life. Further, vaccinated pregnant women 
have a reduced risk of SARS-CoV-2 placentitis and stillbirth, emphasizing the protective 
effects of vaccination on both maternal and fetal health. While concerns about the impact 
of vaccination on fertility and maternal immune activation were noted, the available evidence 
does not support significant adverse effects of COVID-19 vaccination on women and men 
fertility. Vaccination is considered safe and effective during any trimester (probably the best 
effect is vaccination during the third trimester) and does not negatively impact fertility 
outcomes. Furthermore, maternal vaccination benefits newborns through passive 
antibody transmission via the placenta and breast milk and breastfeeding remains 
recommended even in cases of maternal COVID-19 infection. Despite the probably 
reduced pathogenicity of the Omicron variant and the growing hybrid immunity in the 
population (natural infections and vaccination), several authors argue that vaccination 
remains crucial for pregnant women to prevent severe disease outcomes, which remain 
comparable to or even worse than those of earlier variants. Thus, continuous adherence 
to preventive measures and timely COVID-19 vaccination for pregnant women is still essential. 
The collective evidence strongly supports the safety and efficacy of COVID-19 
vaccination for pregnant women. The benefits of vaccination, including reduced risks 
of severe disease, adverse perinatal outcomes, and SARS-CoV-2 placentitis, far 
outweigh any potential risks. 
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Recommendations 
 
Based on Belgian epidemiological data, a review of the literature, and the conclusions drawn 
about COVID-19 vaccination in pregnant women, the SHC expresses a clear preference for 
voluntary, individualized vaccination during pregnancy. The pregnant women’s decision 
should be guided by a thorough assessment of the benefit-risk balance, conducted in 
consultation with the healthcare provider overseeing the pregnancy. 
 
In making this decision, both the healthcare provider and the pregnant woman should 
consider all vaccinations recommended by the NITAG (SHC 8754, 2020; SHC 9760, 2023; 
SHC 9831, 20245). To facilitate vaccine access, authorities must ensure that COVID-19 
vaccines are available to pregnant women year-round, not just during specific seasons. 
 
Several factors may explain the variations in risk assessment and recommendations for 
pregnant women across countries and continents. These include rising hybrid immunity (from 
natural infections combined with primary vaccination and booster doses), the reduced severity 
of the Omicron variant due to strong herd immunity, differences in healthcare organization in 
Europe, lower rates of high-risk pregnancies (influenced by demographics, socioeconomic 
factors, obesity, etc.), and a lower burden of severe COVID-19 (hospitalizations and ICU 
admission) in pregnant women and/or their newborn. 
 
Taking account of these and pending an ongoing revision of SHC-8754, which should define 
all recommended vaccinations in a single document and a comprehensive vaccination 
calendar for pregnant women, as well as an order of priority, the Belgian NITAG recommends 
the following for pregnant women in Belgium (season 2024-2025): 
 

• Pregnant women, at any stage of pregnancy, with comorbidities OR those 
expected to have a high-risk pregnancy OR those not yet infected/vaccinated 
MUST receive COVID-19 vaccination as a high priority. 
 

• Healthy pregnant women without comorbidities or an anticipated high-risk 

pregnancy MAY OPT for COVID-19 vaccination on an individual basis. This decision 

should involve a discussion with a healthcare provider, taking into account priorities 

and risk factors for all vaccinations recommended by NITAG (SHC 8754, 2020 ; SHC 

9760, 2023 ; SHC 9831, 2024). 

 
 

  

 
5 https://www.hgr-css.be/en/report/8754/maternal-immunisation (All) 
https://www.hgr-css.be/en/report/9831/vaccination-against-seasonal-influenza (Flu) 
https://www.hgr-css.be/en/report/9760/prevention-against-rsv-disease-in-children (RSV) 

https://www.hgr-css.be/en/report/8754/maternal-immunisation
https://www.hgr-css.be/en/report/9831/vaccination-against-seasonal-influenza
https://www.hgr-css.be/en/report/9760/prevention-against-rsv-disease-in-children
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7 Conclusions and recommendations of previous advisory report and are still 
valid in view of the recent literature review carried out in 2025 

Communities with at-risk groups 

Residents of Long Term Care Facilities (LTCF) are also at increased risk, making up less than 
1% of the US population but accounting for more than 35% of all COVID-19 deaths. 
 
Comorbidities (SHC 9618, 2021) 

Risk of severe outcomes is increased in people of all ages with certain underlying chronical 
medical conditions and in people who are 50 years and older, with risk increasing 
substantially at ages > 65 years (CDC, 20196; SHC 9618, 2021; Stouten et al., 2023 – 
Sciensano). 
 
Patient with immunosuppression due to disease or treatment (SHC 9691, 03/03/2022) are 
at greater risk with an potential reduced VE. 

If certain patients need to have their vaccination schedule adapted from that recommended 
by the EMA, this must remain the strict responsibility of the physician in charge of the specific 
follow-up of these at-risk patients, and does not fall within the specific scope of this report 
(KRINKO, 2022; Tan et al., 2023; Razonable et al., 2024; Sharifi Aliabadi et al., 2024; Bytyci 
et al., 2024; Chedid et al., 2024; Jiang et al., 2024; Merli et al., 2024; Liu et al., 2024; Hua et 
al., 2024; Harandi et al., 2024; Rubin et al., 2024; Perencin et al., 2024; Olivieri et al., 2025). 
 
Obesity and Diabetes 

Obesity (Body Mass Index (BMI) ≥ 40 kg/m2) and Diabetes are others well-known risk factors 
for COVID-19 severe outcomes (Ho et al., 2020; Yang et al., 2020; Földi et al., 2020; 
Mahamat-Saleh et al., 2021; Pranata et al., 2021; Yuan et al., 2024; Fatoke et al., 2025; Ronca 
et al., 2025). 
 
Children and adolescents 

For children and adolescents regarding Omicron, the SHC can conclude that data on VE 
against infection, transmission, hospitalization show a moderate to low effect on a shorter 
period of time but a positive effect of a first booster dose in children and adolescents (Fleming-
Dutra et al., 2022; Katz and Edwards, 2022; Dorabawila at al., 2022). Secondly, data on 
hospitalizations in Belgium show very low numbers of hospitalizations and deaths for this 
age group in Belgium. Thirdly, Multisystem inflammatory syndrome in children (MIS-C) is 
less important and less severe with Omicron (Holm et al., 2022; Levy et al., 2022; Wang et 
al., 2022). Finally, long Covid seems less frequent with Omicron than with previous VOCs in 
the adult population (Antonelli et al., 2022; Xie et al., 2024). With all these data, systematic 
vaccination of children and adolescents against COVID-19 (and flu) isn’t a high priority for the 
Belgian NITAG. 
 
VE of mRNA vaccines during Omicron 

VE of mRNA vaccines against severe outcomes caused by Omicron remains high, with 
continued strong protection against death, Intensive Care Unit (ICU) and 
hospitalisations 6 months after receiving a booster, despite waning. In all groups, VE 
against symptomatic infection starts lower, wanes more rapidly and to a much larger extend. 
Vaccines adapted to Omicron BA4/5 strains are at least as effective as earlier versions on 
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current circulating strains and more data will be available during coming years to asses an 
eventual clinical superiority (Wang et al., 2022; Collier et al., 2022; Offit, 2023; Cromer et 
al., 2023; Xu et al., 2023; Link-Gelles et al., 2022; Tenforde et al. 2022; Surie et al., 2022; Zou 
et al., 2022; Muik et al., 2022). 
 
Compared VE of different COVID-19 vaccine platforms 

The analysis of COVID-19 VE and safety across different types, including mRNA and protein 
subunit vaccines, reveals a nuanced landscape of vaccine performance. Both mRNA and 
protein subunit vaccines have demonstrated strong protection against severe disease, 
hospitalization, and death, although their effectiveness against infection itself wanes over 
time. While detailed VE data against symptomatic infection for protein subunit vaccines are 
less extensive, their effectiveness in preventing severe outcomes is comparable to that 
of mRNA vaccines. 
 

Heterologous vaccine regimens and hybrid immunity 

The heterologous vaccine regimens (combining different types of vaccines) have been 
found to induce stronger immune responses and higher effectiveness (suggesting that 
no single vaccine type is universally superior) compared to homologous regimens (using the 
same vaccine type). For instance, schedules combining adenovirus-vectored vaccines with 
mRNA vaccines showed enhanced immunogenicity and effectiveness against COVID-19. 
This suggests that while mRNA vaccines are highly effective on their own, their 
combination with other vaccine types and natural infections can further improve 
immunogenicity and protection. 
 
The hybrid immunity conferred by natural infections (Zhang et al., 2024) and vaccination 
provides the greatest and longest-lasting protection against COVID-19 (Pilz et al., 2022; 
Goldberg et al., 2022; Suarez et al., 2022; Moore et al., 2025; Zheng et al., 2024; Rodriguez 
Velásquez S et al., 2024). However, on the data available, the SHC cannot conclude yet on 
the duration and impact of a COVID-19 infection (naturally-acquired, vaccine-induced 
and hybrid immunity) as a clinical protection effect against severe outcomes. The 
relationship between levels of antibody titters and the necessity of a booster dose is not yet 
clear and no (immune) correlate of protection has been defined so far. Furthermore, for cost 
and practical reasons, it seems for the SHC, unfeasible and unrealistic to study antibody titters 
to decide on the necessity of a booster at an individual level. 
 
Simultaneous vaccination 

Studies show that simultaneous vaccination is safe and effective (Lazarus et al., 2021; 
Toback et al., 2022; Izikson et al., 2022; Moro et al., 2022; Janssen et al., 2022; Tan et 
al., 2025). However, some studies suggest a reduction in immunogenicity after simultaneous 
vaccination against COVID-19 and seasonal influenza (Radner et al., 2023). It is not 
uncommon to see a change (usually a reduction) in the immunogenicity of one of the vaccines 
administered simultaneously. This has also been reported previously, for example for 
pneumococcal conjugate vaccines administered at the same time as seasonal influenza 
vaccine. The clinical significance of a slight decrease in antibody titers is observed, but 
probably of no clinical significance. 
  



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 36 − 

Appendix 1 : KRINKO risk groups for IC patients 

The allocation concept, suggested by the KRINKO (2022), must not be confused with other 

clinical risk scores or stages of disease but can help to categorized the risk of infection and 

the necessity of COVID-19 vaccination for the physicians in charge of the patient (KRINKO, 

2022; Tan et al., 2023; Razonable et al., 2024; Sharifi Aliabadi et al., 2024; Bytyci et al., 2024; 

Chedid et al., 2024; Jiang et al., 2024; Merli et al., 2024; Liu et al., 2024; Hua et al., 2024; 

Harandi et al., 2024; Rubin et al., 2024; Perencin et al., 2024). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9174886/pdf/HIC-17-07.pdf 
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Appendix 2 : IC children and adolescents patients 

With immunosuppressive treatment in transplant or auto-immune disease, haemato-
oncological disease treatment; 
 
With some primary immunodeficiencies (PID): 

 

• PID with severe combined immune disorder - (S)CID or severe lymphopenia (CD4 
T cell count < 200); 

• PID AND severe lung disease; 

• PID patients who will receive or have received stem cell transplant or gene 
therapy < 1 year ago or longer if additional treatment is required; 

• Other PID namely chronic granulomatous disease (CGD), familial haemophagocytic 
lymphohistiocytosis (HLH), congenital autoinflammatory diseases (except familial 
Mediterranean fever FMF),  PID and active* immune dysregulation (LRBA, NFKB1, 
NFKB2, STAT3 GOF, IRAK4, MyD88, STAT2, etc.); *autoimmune or autoinflammatory 
optic surge during the past year or recently started immunosuppressive medication; 

• Other serious PID conditions for which the patient himself was contacted by the 
treating physician for COVID vaccination; 

 
Severe chronic diseases affecting renal, gastro intestinal, cardiovascular, respiratory or 
neurological health; 
 
Certain rare conditions (including Down syndrome with associated comorbidities or 
immunological impairment) with an impact on cardiovascular, respiratory or neurological 
health. In order to know the rare diseases mainly considered, please refer to the Orphanet list. 
https://www.orpha.net/consor/cgi-bin/Disease_Search_List.php?lng=EN 
  

https://www.orpha.net/consor/cgi-bin/Disease_Search_List.php?lng=EN


 

 

Superior Health Council 

www.shc-belgium.be 

 
− 38 − 

V REFERENCES 

Ahmad H, Qureshi GS, Odeh LB, Annamma LM, Hossain A, Khan A, Haque S, Rasheed AK. 
Challenges of breastfeeding during COVID-19 and baby friendly protocols adopted at a 
maternity health center in the northern Emirates of UAE: a comprehensive review. J Health 
Popul Nutr. 2024 May 14;43(1):65. doi: 10.1186/s41043-024-00544-0. PMID: 38745335; 
PMCID: PMC11092138. 
 
Al Shahrani A, Alhumaidan N, Alzelfawi L, AlDosari L, Alhindawi Z, Alotaibi N, Aljohani R. 
Prevalence of menstrual alterations following COVID-19 vaccination: systematic review & 
meta-analysis. BMC Womens Health. 2024 Sep 19;24(1):523. doi: 10.1186/s12905-024-
03349-9. PMID: 39300461; PMCID: PMC11412023. 
 
Alqahtani JS, Oyelade T, Aldhahir AM, Alghamdi SM, Almehmadi M, Alqahtani AS, Quaderi 
S, Mandal S, Hurst JR. Prevalence, Severity and Mortality associated with COPD and 
Smoking in patients with COVID-19: A Rapid Systematic Review and Meta-Analysis. PLoS 
One. 2020 May 11;15(5):e0233147. doi: 10.1371/journal.pone.0233147. PMID: 32392262; 
PMCID: PMC7213702. 
 
Alzate-Ángel JC, Avilés-Vergara PA, Arango-Londoño D, Concha-Eastman A, Garcés-
Hurtado A, López-Carvajal L, Minotta IL, Ortega-Lenis D, Quintero G, Reina-Bolaños S, 
Reina-Bolaños CA, Roa P, Sánchez-Orozco M, Tovar-Acero C, Arbeláez-Montoya MP. How 
has research on the effectiveness and safety of COVID-19 vaccination been evaluated: a 
scope review with emphasis on CoronaVac. Front Public Health. 2024 Apr 10;12:1321327. 
doi: 10.3389/fpubh.2024.1321327. PMID: 38660359; PMCID: PMC11040685. 
 
Amaral E, Money D, Jamieson D, Pasupathy D, Aronoff D, Jacobsson B, Lizcano EIO; FIGO 
Committee on Infections During Pregnancy*. Vaccination during pregnancy: A golden 
opportunity to embrace. Int J Gynaecol Obstet. 2023 Nov;163(2):476-483. doi: 
10.1002/ijgo.14981. Epub 2023 Jul 7. PMID: 37417315. 
 
Ammirati E, Conti N, Palazzini M, Rocchetti M, Spangaro A, Garascia A, Lupi L, Cereda A. 
Fulminant Myocarditis Temporally Associated with COVID-19 Vaccination. Curr Cardiol Rep. 
2024 Mar;26(3):97-112. doi: 10.1007/s11886-024-02021-w. Epub 2024 Feb 7. PMID: 
38324216. 
 
Ammitzbøll C, Thomsen MK, Erikstrup C, Troldborg A. Considerations for Coronavirus 
Disease 2019 Vaccination Among B-Cell-Depleted Patients. Rheum Dis Clin North Am. 2025 
Feb;51(1):45-59. doi: 10.1016/j.rdc.2024.09.006. Epub 2024 Oct 18. PMID: 39550106. 
 
Antonelli M, Pujol JC, Spector TD, Ourselin S, Steves CJ. Risk of long COVID associated with 
delta versus omicron variants of SARS-CoV-2. Lancet. 2022 Jun 18;399(10343):2263-2264. 
doi: 10.1016/S0140-6736(22)00941-2. PMID: 35717982. 
 
Arabzadeh Bahri R, Esmaeilpur Abianeh F, Peisepar M, Hadi R, Basti FA, Maleki S, Radkhah 
H. Anosmia or Ageusia Following COVID-19 Vaccination: A Systematic Review. Ear Nose 
Throat J. 2024 Jun;103(1_suppl):164S-170S. doi: 10.1177/01455613241233098. Epub 2024 
Feb 27. PMID: 38411125. 
 
Arena R, Pronk NP, Kottke TE, Woodard C. The lifestyle health index in the context of COVID-
19 mortality and vaccination in the United States: A syndemic not to be repeated. Curr Probl 
Cardiol. 2024 Sep;49(9):102728. doi: 10.1016/j.cpcardiol.2024.102728. Epub 2024 Jun 27. 
PMID: 38944225. 
 
 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 39 − 

Arepalli S, Kopplin L, Tsui E, Brill D, Sobrin L, Papaliodis G, Darwish D, Raiji V, Janardhana 
P, Emami-Naeini P, Nore L, Parker M, Thomas AS. THE HETEROGENEOUS 
PRESENTATIONS OF DE NOVO AND RECURRENT OCULAR INFLAMMATION AFTER 
COVID-19 VACCINATION : A Multicenter Report and a Review of the Literature. Retina. 2025 
Jun 1;45(6):1175-1183. doi: 10.1097/IAE.0000000000004413. PMID: 39841907. 

Ashmawy R, Hamouda EA, Zeina S, Sharaf S, Erfan S, Redwan EM. Impact of COVID-19 on 
preexisting comorbidities. Prog Mol Biol Transl Sci. 2025;213:215-258. doi: 
10.1016/bs.pmbts.2024.10.002. Epub 2025 Jan 31. PMID: 40246345. 
 
Askary E, Moradi Alamdarloo S, Keshtvarz Hesam Abadi A. Safety of COVID-19 vaccination 
in pregnant women and their neonatal outcome: a narrative Review. J Matern Fetal Neonatal 
Med. 2023 Dec;36(1):2183750. doi: 10.1080/14767058.2023.2183750. PMID: 36906793. 
 
Askary E, Moradi Alamdarloo S, Keshtvarz Hesam Abadi A. Safety of COVID-19 vaccination 
in pregnant women and their neonatal outcome: a narrative Review. J Matern Fetal Neonatal 
Med. 2023 Dec;36(1):2183750. doi: 10.1080/14767058.2023.2183750. PMID: 36906793. 
 
Attia A, Bertherat J. Cushing's syndrome and COVID-19. Pituitary. 2024 Dec;27(6):945-954. 
doi: 10.1007/s11102-024-01466-0. Epub 2024 Nov 14. PMID: 39541074. 
 
Azami M, Nasirkandy MP, Esmaeili Gouvarchin Ghaleh H, Ranjbar R. COVID-19 vaccine 
acceptance among pregnant women worldwide: A systematic review and meta-analysis. PLoS 
One. 2022 Sep 28;17(9):e0272273. doi: 10.1371/journal.pone.0272273. PMID: 36170334; 
PMCID: PMC9518917. 
 
Bednarek A, Laskowska M. Vaccination Guidelines for Pregnant Women: Addressing COVID-
19 and the Omicron Variant. Med Sci Monit. 2024 Jan 17;30:e942799. doi: 
10.12659/MSM.942799. PMID: 38229424; PMCID: PMC10802082. 
 
Bhattacharya O, Siddiquea BN, Shetty A, Afroz A, Billah B. COVID-19 vaccine hesitancy 
among pregnant women: a systematic review and meta-analysis. BMJ Open. 2022 Aug 
18;12(8):e061477. doi: 10.1136/bmjopen-2022-061477. PMID: 35981769; PMCID: 
PMC9393853. 
 
Bianchi FP, Polignano M, Carella N, Rotolo O, Curlo M, Mastronardi M. Role of 
gastroenterologists and healthcare providers in promoting COVID-19 immunization among 
individuals with inflammatory bowel disease: A systematic review and meta-analysis on a 
global scale. Hum Vaccin Immunother. 2024 Dec 31;20(1):2349319. doi: 
10.1080/21645515.2024.2349319. Epub 2024 May 16. PMID: 38755111; PMCID: 
PMC11789742. 
 
Buoninfante A, Andeweg A, Genov G, Cavaleri M. Myocarditis associated with COVID-19 
vaccination. NPJ Vaccines. 2024 Jun 28;9(1):122. doi: 10.1038/s41541-024-00893-1. PMID: 
38942751; PMCID: PMC11213864. 
 
Bytyci J, Ying Y, Lee LYW. Immunocompromised individuals are at increased risk of COVID-
19 breakthrough infection, hospitalization, and death in the post-vaccination era: A systematic 
review. Immun Inflamm Dis. 2024 Apr;12(4):e1259. doi: 10.1002/iid3.1259. PMID: 38661301; 
PMCID: PMC11044684. 
 
Cardemil CV, Cao Y, Posavad CM, Badell ML, Bunge K, Mulligan MJ, Parameswaran L, 
Olson-Chen C, Novak RM, Brady RC, DeFranco E, Gerber JS, Pasetti M, Shriver M, Coler R, 
Berube B, Suthar MS, Moreno A, Gao F, Richardson BA, Beigi R, Brown E, Neuzil KM, Munoz 
FM; MOMI-Vax Study Group. Maternal COVID-19 Vaccination and Prevention of Symptomatic 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 40 − 

Infection in Infants. Pediatrics. 2024 Mar 1;153(3):e2023064252. doi: 10.1542/peds.2023-
064252. PMID: 38332733; PMCID: PMC10904887. 
 
Cahuapaza-Gutierrez NL. Aplastic Anemia in the light of the COVID-19 pandemic: infection, 
vaccination, and pathophysiologic mechanisms. Ann Hematol. 2024 Dec;103(12):4989-5005. 
doi: 10.1007/s00277-024-06052-9. Epub 2024 Oct 23. PMID: 39441353. 
 
CDC - Centers for Disease Control and Prevention. Underlying Medical Conditions Associated 
with Higher Risk for Severe COVID-19: Information for Healthcare Professionals (systematic 
review). 09/02/2023. 
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html. 
 
Censi S, Bisaccia G, Gallina S, Tomassini V, Uncini A. Guillain-Barré syndrome and COVID-
19 vaccination: a systematic review and meta-analysis. J Neurol. 2024 Mar;271(3):1063-1071. 
doi: 10.1007/s00415-024-12186-7. Epub 2024 Jan 17. PMID: 38233678; PMCID: 
PMC10896967. 
 
Chamani IJ, Taylor LL, Dadoun SE, McKenzie LJ, Detti L, Ouellette L, McCulloh DH, Licciardi 
FL. Coronavirus Disease 2019 (COVID-19) Vaccination and Assisted Reproduction 
Outcomes: A Systematic Review and Meta-analysis. Obstet Gynecol. 2024 Feb 1;143(2):210-
218. doi: 10.1097/AOG.0000000000005310. Epub 2023 Jul 13. PMID: 37441788. 
 
Cheda M, Kuczyńska M, Dąbrowska I, Sobstyl J, Szmygin H, Zarajczyk A, Materek M, Rejdak 
K, Drelich-Zbroja A. Haemorrhagic intracranial complications associated with vaccine-induced 
thrombocytopenia or central venous thrombosis after COVID-19 vaccination: postulated 
underlying mechanisms with literature and case review. Neurol Neurochir Pol. 
2024;58(5):484-489. doi: 10.5603/pjnns.97675. Epub 2024 Aug 5. PMID: 39101645. 
 
Chedid M, Hentzien M, Eckerle I, Fedeli C, Calmy A. Singularités du Covid-19 chez les 
personnes immunosupprimées [Singularities of COVID-19 in immunosuppressed persons]. 
Rev Med Suisse. 2024 Apr 10;20(869):756-763. French. doi: 
10.53738/REVMED.2024.20.869.756. PMID: 38616687. 
 
Choi MJ, Yu YJ, Kim JW, Ju HJ, Shin SY, Yang YJ, Cheong HJ, Kim WJ, Kim C, Kim HJ, 
Yoon SK, Park SJ, Gwak W, Lee JW, Kim B, Song JY. Immunogenicity and safety of 
concomitant bivalent COVID-19 and quadrivalent influenza vaccination: implications of 
immune imprinting and interference. Clin Microbiol Infect. 2024 May;30(5):653-659. doi: 
10.1016/j.cmi.2024.01.010. Epub 2024 Jan 20. PMID: 38253313. 
 
Ciapponi A, Berrueta M, Argento FJ, Ballivian J, Bardach A, Brizuela ME, Castellana N, 
Comandé D, Gottlieb S, Kampmann B, Mazzoni A, Parker EPK, Sambade JM, Stegelmann 
K, Xiong X, Stergachis A, Buekens P. Safety and Effectiveness of COVID-19 Vaccines During 
Pregnancy: A Living Systematic Review and Meta-analysis. Drug Saf. 2024 Oct;47(10):991-
1010. doi: 10.1007/s40264-024-01458-w. Epub 2024 Jul 15. PMID: 39009928; PMCID: 
PMC11399161. 
 
Ciapponi A, Berrueta M, P K Parker E, Bardach A, Mazzoni A, Anderson SA, Argento FJ, 
Ballivian J, Bok K, Comandé D, Goucher E, Kampmann B, Munoz FM, Rodriguez Cairoli F, 
Santa María V, Stergachis AS, Voss G, Xiong X, Zamora N, Zaraa S, Buekens PM. Safety of 
COVID-19 vaccines during pregnancy: A systematic review and meta-analysis. Vaccine. 2023 
Jun 7;41(25):3688-3700. doi: 10.1016/j.vaccine.2023.03.038. Epub 2023 Mar 27. PMID: 
37012114; PMCID: PMC10040368. 
 
Collier AY, Miller J, Hachmann NP, McMahan K, Liu J, Bondzie EA, Gallup L, et al. 
Immunogenicity of BA.5 Bivalent mRNA Vaccine Boosters. N Engl J Med. 2023 Feb 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlyingconditions.html


 

 

Superior Health Council 

www.shc-belgium.be 

 
− 41 − 

9;388(6):565-567. doi: 10.1056/NEJMc2213948. Epub 2023 Jan 11. PMID: 36630611; 
PMCID: PMC9847505. 
 
Commission for Hospital Hygiene and Infection Prevention (KRINKO). Infection prevention 
requirements for the medical care of immunosuppressed patients: recommendations of the 
Commission for Hospital Hygiene and Infection Prevention (KRINKO) at the Robert Koch 
Institute. GMS Hyg Infect Control. 2022 Apr 13;17:Doc07. doi: 10.3205/dgkh000410. PMID: 
35707229; PMCID: PMC9174886. 
 
Cromer D, Steain M, Reynaldi A, Schlub TE, Khan SR, Sasson SC, Kent SJ, Khoury DS, 
Davenport MP. Predicting vaccine effectiveness against severe COVID-19 over time and 
against variants: a meta-analysis. Nat Commun. 2023 Mar 24;14(1):1633. doi: 
10.1038/s41467-023-37176-7. PMID: 36964146; PMCID: PMC10036966 
 
Cruz-Calvente M, Rueda-Medina B, Gil-Gutiérrez R, Medina-Martínez I, Gómez-Urquiza JL, 
Correa-Rodríguez M. Impact of SARS-COV-2 Infection on Maternal, Obstetric and Neonatal 
Outcomes in a Cohort of Vaccinated Women: A Pilot Study. Biol Res Nurs. 2024 Jul;26(3):429-
437. doi: 10.1177/10998004241237134. Epub 2024 Mar 1. PMID: 38429968. 
 
De Brabandere L, Hendrickx G, Poels K, Daelemans W, Van Damme P, Maertens K. Influence 
of the COVID-19 pandemic and social media on the behaviour of pregnant and lactating 
women towards vaccination: a scoping review. BMJ Open. 2023 Feb 10;13(2):e066367. doi: 
10.1136/bmjopen-2022-066367. PMID: 36764726; PMCID: PMC9922880. 
 
De Simone B, Abu-Zidan FM, Kasongo L, Moore EE, Podda M, Sartelli M, Isik A, Bala M, 
Coimbra R, Balogh ZJ, Rasa K, Marchegiani F, Schena CA, DèAngelis N, Di Martino M, 
Ansaloni L, Coccolini F, Gumbs AA, Biffl WL, Pikoulis E, Pararas N, Chouillard E; ChoCO 
Collaborative group; Catena F. COVID-19 infection is a significant risk factor for death in 
patients presenting with acute cholecystitis: a secondary analysis of the ChoCO-W cohort 
study. World J Emerg Surg. 2025 Feb 25;20(1):16. doi: 10.1186/s13017-025-00591-w. PMID: 
40001181; PMCID: PMC11853863. 
 
de Souza AMLB, de Araújo EF, Junior NC, Raimundo ACS, Pereira AC, de Castro Meneghim 
M. Association between SARS-CoV-2 and stroke: perspectives from a metaumbrella-review. 
BMC Neurol. 2025 Mar 7;25(1):97. doi: 10.1186/s12883-025-04041-7. PMID: 40055630; 
PMCID: PMC11887298. 
 
Deese J, Schaible K, Massierer D, Tingir N, Fell DB, Atwell JE. Systematic Literature Review 
of Maternal Antibodies in Human Milk Following Vaccination During Pregnancy or Lactation: 
Tetanus, Pertussis, Influenza and COVID-19. Pediatr Infect Dis J. 2025 Feb 1;44(2S):S38-
S42. doi: 10.1097/INF.0000000000004634. Epub 2025 Feb 14. PMID: 39951072. 
 
Devera JL, Gonzalez Y, Sabharwal V. A narrative review of COVID-19 vaccination in 
pregnancy and breastfeeding. J Perinatol. 2024 Jan;44(1):12-19. doi: 10.1038/s41372-023-
01734-0. Epub 2023 Jul 26. PMID: 37495712. 
 
Dhanasekaran P, Karasu BT, Mak A. Safety, efficacy, and immunogenicity of SARS-CoV-2 
mRNA vaccination in children and adult patients with rheumatic diseases: a comprehensive 
literature review. Rheumatol Int. 2024 Dec;44(12):2757-2794. doi: 10.1007/s00296-024-
05734-x. Epub 2024 Nov 22. PMID: 39576327. 
 
Ding C, Liu Y, Pang W, Zhang D, Wang K, Chen Y. Associations of COVID-19 vaccination 
during pregnancy with adverse neonatal and maternal outcomes: A systematic review and 
meta-analysis. Front Public Health. 2023 Jan 30;11:1044031. doi: 
10.3389/fpubh.2023.1044031. PMID: 36794075; PMCID: PMC9922836. 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 42 − 

 
Dodge MC, Ellervik C, Kataria Y. A Meta-analysis of Severe Acute Respiratory Syndrome 
Coronavirus 2 Anti-spike Immunoglobulin G Antibody Durability up to 9 Months After Full 
Vaccination in Adults. Clin Lab Med. 2025 Mar;45(1):111-136. doi: 10.1016/j.cll.2024.10.007. 
Epub 2024 Dec 20. PMID: 39892931. 
 
Dorabawila V, Hoefer D, Bauer UE, Bassett MT, Lutterloh E, Rosenberg ES. Risk of Infection 
and Hospitalization Among Vaccinated and Unvaccinated Children and Adolescents in New 
York After the Emergence of the Omicron Variant. JAMA. 2022 Jun 14;327(22):2242-2244. 
doi: 10.1001/jama.2022.7319. PMID: 35559959; PMCID: PMC9107062. 
 
Dorjee K, Sadoff RC, Mansour FR, Dorjee S, Binder EM, Stetson M, Yuen R, Kim H. Menstrual 
disturbance associated with COVID-19 vaccines: A comprehensive systematic review and 
meta-analysis. PLoS One. 2025 May 16;20(5):e0320162. doi: 10.1371/journal.pone.0320162. 
PMID: 40378132; PMCID: PMC12083795. 
 
ECDC - European Centre for Disease Prevention and Control. Interim public health 
considerations for COVID-19 vaccination roll-out during 2023. 5 April 2023. Stockholm: ECDC; 
2023. https://www.ecdc.europa.eu/en/publications-data/interim-public-health-considerations-
covid-19-vaccination-roll-out-during-2023 
 
Efe C, Uzun S, Matter MS, Terziroli Beretta-Piccoli B. Autoimmune-Like Hepatitis Related to 
SARS-CoV-2 Vaccination: Towards a Clearer Definition. Liver Int. 2025 Jan;45(1). doi: 
10.1111/liv.16209. PMID: 39673711. 
 
EMA – European Medicines Agency. Recommendation to update the antigenic composition 
of authorised COVID-19 vaccines for 2025-2026. EMA/166854/2025, 17/05/2025 

Etemadifar M, Nouri H, Abtahi SH, Bathaei R, Mardi R, Salari M, Dehghani A, Panahi Seifabad 
M, Jannesari A. Optic neuritis following COVID-19 vaccination: Case series and review of the 
literature. J Fr Ophtalmol. 2024 Oct;47(8):104264. doi: 10.1016/j.jfo.2024.104264. Epub 2024 
Aug 6. PMID: 39111095. 

Farsalinos K, Barbouni A, Poulas K, Polosa R, Caponnetto P, Niaura R. Current smoking, 
former smoking, and adverse outcome among hospitalized COVID-19 patients: a systematic 
review and meta-analysis. Ther Adv Chronic Dis. 2020 Jun 25;11:2040622320935765. doi: 
10.1177/2040622320935765. PMID: 32637059; PMCID: PMC7318805. 
 
Fatoke B, Hui AL, Saqib M, Vashisth M, Aremu SO, Aremu DO, Aremu DB. Type 2 diabetes 
mellitus as a predictor of severe outcomes in COVID-19 - a systematic review and meta-
analyses. BMC Infect Dis. 2025 May 19;25(1):719. doi: 10.1186/s12879-025-11089-w. PMID: 
40389865; PMCID: PMC12090609. 
 
Fernández-García S, Del Campo-Albendea L, Sambamoorthi D, Sheikh J, Lau K, Osei-Lah 
N, Ramkumar A, Naidu H, Stoney N, Sundaram P, Sengupta P, Mehta S, Attarde S, Maddock 
S, Manning M, Meherally Z, Ansari K, Lawson H, Yap M, Kew T, Punnoose A, Knight C, 
Sadeqa E, Cherian J, Ravi S, Chen W, Walker K, O'Donoghue K, van Wely M, van Leeuwen 
E, Kostova E, Kunst H, Khalil A, Brizuela V, Kara E, Kim CR, Thorson A, Oladapo OT, 
Mofenson L, Gottlieb SL, Bonet M, Moss N, Zamora J, Allotey J, Thangaratinam S; PregCOV-
19 Living Systematic Review Consortium. Effectiveness and safety of COVID-19 vaccines on 
maternal and perinatal outcomes: a systematic review and meta-analysis. BMJ Glob Health. 
2024 Apr 4;9(4):e014247. doi: 10.1136/bmjgh-2023-014247. PMID: 38580375; PMCID: 
PMC11002410. 
 

https://www.ecdc.europa.eu/en/publications-data/interim-public-health-considerations-covid-19-vaccination-roll-out-during-2023
https://www.ecdc.europa.eu/en/publications-data/interim-public-health-considerations-covid-19-vaccination-roll-out-during-2023


 

 

Superior Health Council 

www.shc-belgium.be 

 
− 43 − 

Finsterer J, Matovu D. Immune-mediated encephalitis following SARS-CoV-2 vaccinations. 
Clin Neurol Neurosurg. 2024 Mar;238:108188. doi: 10.1016/j.clineuro.2024.108188. Epub 
2024 Feb 21. PMID: 38422745. 
 
Fleming-Dutra KE, Britton A, Shang N, Derado G, Link-Gelles R, Accorsi EK, Smith ZR, Miller 
J, Verani JR, Schrag SJ. Association of Prior BNT162b2 COVID-19 Vaccination With 
Symptomatic SARS-CoV-2 Infection in Children and Adolescents During Omicron 
Predominance. JAMA. 2022 Jun 14;327(22):2210-2219. doi: 10.1001/jama.2022.7493. PMID: 
35560036; PMCID: PMC9107063. 
 
Földi M, Farkas N, Kiss S, Zádori N, Váncsa S, Szakó L, Dembrovszky F, Solymár M, Bartalis 
E, Szakács Z, Hartmann P, Pár G, Erőss B, Molnár Z, Hegyi P, Szentesi A; KETLAK Study 
Group. Obesity is a risk factor for developing critical condition in COVID-19 patients: A 
systematic review and meta-analysis. Obes Rev. 2020 Oct;21(10):e13095. doi: 
10.1111/obr.13095. Epub 2020 Jul 19. PMID: 32686331; PMCID: PMC7404429. 
 
Foroutan F, Rayner DG, Oss S, Straccia M, de Vries R, Raju S, Ahmed F, Kingdon J, Bhagra 
S, Tarani S, Herrera S, Bhanji R, Ross H, Pruett T, Feng S, Pereira M, Rotstein C, Guyatt G, 
Aleksova N. Clinical Practice Recommendations on the Effect of COVID-19 Vaccination 
Strategies on Outcomes in Solid Organ Transplant Recipients. Clin Transplant. 2025 
Feb;39(2):e70100. doi: 10.1111/ctr.70100. PMID: 39936294. 

Gannamaneni K, Mian SI. Corneal complications of common vaccinations. Curr Opin 
Ophthalmol. 2025 Jul 1;36(4):288-293. doi: 10.1097/ICU.0000000000001146. Epub 2025 
May 2. PMID: 40314667. 

Ganaza-Domingues KLT, Ramos-Milaré ÁCFH, Lera-Nonose DSSL, Brustolin AÁ, de Oliveira 
LF, Rosa JS, Otofuji Inada AY, Dias Leme AL, Pinel BI, Perina BS, de Souza Terron M, da 
Silva Santos T, Demarchi IG, Lonardoni MVC, Teixeira JJV. Effect of Comorbidities on the 
Mortality of Patients With COVID-19: A Systematic Review of Reviews and Meta-Analyses. 
Rev Med Virol. 2025 Mar;35(2):e70024. doi: 10.1002/rmv.70024. PMID: 40032549. 
 
Ghesquiere L, Boivin G, Demuth B, Giguere Y, Forest JC, Hamelin ME, Muckle G, 
Carbonneau J, Bujold E. Impact of COVID-19 and Vaccination During Pregnancy on Placenta-
Mediated Complications (COVIGRO Study). J Obstet Gynaecol Can. 2024 Apr;46(4):102291. 
doi: 10.1016/j.jogc.2023.102291. Epub 2023 Nov 23. PMID: 38000624. 
 
Goldberg Y, Mandel M, Bar-On YM, Bodenheimer O, Freedman LS, Ash N, Alroy-Preis S, 
Huppert A, Milo R. Protection and Waning of Natural and Hybrid Immunity to SARS-CoV-2. N 
Engl J Med. 2022 Jun 9;386(23):2201-2212. doi: 10.1056/NEJMoa2118946. Epub 2022 May 
25. PMID: 35613036; PMCID: PMC9165562. 
 
Guo FR. Active smoking is associated with severity of coronavirus disease 2019 (COVID-19): 
An update of a meta-analysis. Tob Induc Dis. 2020 May 6;18:37. doi: 10.18332/tid/121915. 
PMID: 32382258; PMCID: PMC7202479. 
 
Hagrass AI, Almadhoon HW, Al-Kafarna M, Almaghary BK, Nourelden AZ, Fathallah AH, 
Hasan MT, Mohammed YA, Al-Nabahin AO, Wafi DS, Ismail IO, Hamam YA, Sayad R, 
Hamouda M, Zaazouee MS, Ragab KM. Maternal and neonatal safety outcomes after SAR-
CoV-2 vaccination during pregnancy: a systematic review and meta-analysis. BMC Pregnancy 
Childbirth. 2022 Jul 21;22(1):581. doi: 10.1186/s12884-022-04884-9. PMID: 35864455; 
PMCID: PMC9302221. 
 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 44 − 

Halasa NB, Olson SM, Staat MA, Newhams MM, Price AM, Pannaraj PS, Boom JA, Sahni 
LC, Chiotos K, Cameron MA, Bline KE, Hobbs CV, Maddux AB, Coates BM, Michelson KN, 
Heidemann SM, Irby K, Nofziger RA, Mack EH, Smallcomb L, Schwartz SP, Walker TC, Gertz 
SJ, Schuster JE, Kamidani S, Tarquinio KM, Bhumbra SS, Maamari M, Hume JR, Crandall H,  
 
Hua T, Fan R, Fan Y, Chen F. Immune response of COVID-19 vaccines in solid cancer 
patients: A meta-analysis. Hum Vaccin Immunother. 2024 Dec 31;20(1):2357424. doi: 
10.1080/21645515.2024.2357424. Epub 2024 May 24. PMID: 38785118; PMCID: 
PMC11135846. 
 
Levy ER, Zinter MS, Bradford TT, Flori HR, Cullimore ML, Kong M, Cvijanovich NZ, Gilboa 
SM, Polen KN, Campbell AP, Randolph AG, Patel MM; Overcoming Covid-19 Investigators. 
Maternal Vaccination and Risk of Hospitalization for Covid-19 among Infants. N Engl J Med. 
2022 Jul 14;387(2):109-119. doi: 10.1056/NEJMoa2204399. Epub 2022 Jun 22. PMID: 
35731908; PMCID: PMC9342588. 
 
Handunnetthi L, Ramasamy MN, Turtle L, Hunt DPJ. Identifying and reducing risks of 
neurological complications associated with vaccination. Nat Rev Neurol. 2024 Sep;20(9):541-
554. doi: 10.1038/s41582-024-01000-7. Epub 2024 Aug 7. PMID: 39112653. 
 
Harandi H, Fallahtafti P, Karimi A, Hashemi SM, Mahalleh M, Ashouri M, Salehi MA, Hoveidaei 
A. Examining the immunological responses to COVID-19 vaccination in multiple myeloma 
patients: a systematic review and meta-analysis. BMC Geriatr. 2024 May 8;24(1):411. doi: 
10.1186/s12877-024-05006-0. PMID: 38720296; PMCID: PMC11080142. 
 
Hachimi A, El-Mansoury B, Merzouki M. Incidence, pathophysiology, risk factors, 
histopathology, and outcomes of COVID-19-induced acute kidney injury: A narrative review. 
Microb Pathog. 2025 May;202:107360. doi: 10.1016/j.micpath.2025.107360. Epub 2025 Jan 
31. PMID: 39894232. 
 
He J, Wei Z, Leng T, Bao J, Gao X, Chen F. Vaccination options for pregnant women during 
the Omicron period. J Reprod Immunol. 2023 Mar;156:103798. doi: 10.1016/j.jri.2023.103798. 
Epub 2023 Jan 6. PMID: 36640675; PMCID: PMC9817340. 
 
Heidecker B, Libby P, Vassiliou VS, Roubille F, Vardeny O, Hassager C, Gatzoulis MA, 
Mamas MA, Cooper LT, Schoenrath F, Metra M, Amir O, Solomon SD, Landmesser U, 
Lüscher TF. Vaccination as a new form of cardiovascular prevention: a European Society of 
Cardiology clinical consensus statement. Eur Heart J. 2025 Jun 30:ehaf384. doi: 
10.1093/eurheartj/ehaf384. Epub ahead of print. PMID: 40582710. 
 
Ho JSY, Fernando DI, Chan MY, Sia CH. Obesity in COVID-19: A Systematic Review and 
Meta-analysis. Ann Acad Med Singap. 2020 Dec;49(12):996-1008. doi: 10.47102/annals-
acadmedsg.2020299. PMID: 33463658. 
 
Holm M, Espenhain L, Glenthøj J, et al. Risk and Phenotype of Multisystem Inflammatory 
Syndrome in Vaccinated and Unvaccinated Danish Children Before and During the Omicron 
Wave. JAMA Pediatr. Published online June 08, 2022. doi:10.1001/jamapediatrics.2022.2206 
Hua T, Fan R, Fan Y, Chen F. Immune response of COVID-19 vaccines in solid cancer 
patients: A meta-analysis. Hum Vaccin Immunother. 2024 Dec 31;20(1):2357424. doi: 
10.1080/21645515.2024.2357424. Epub 2024 May 24. PMID: 38785118; PMCID: 
PMC11135846. 
 
Izikson R, Brune D, Bolduc JS, et al. Safety and immunogenicity of a high-dose quadrivalent 
influenza vaccine administered concomitantly with a third dose of the mRNA-1273 SARS-



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 45 − 

CoV-2 vaccine in adults aged ≥65 years: a phase 2, randomized, open-label study [published 
online ahead of print, 2022 Jan 31]. Lancet Respir Med 2022;S2213-2600(21)00557-9. 
 
Janssen C, Mosnier A, Gavazzi G, Combadière B, Crépey P, Gaillat J, Launay O, Botelho-
Nevers E. Coadministration of seasonal influenza and COVID-19 vaccines: A systematic 
review of clinical studies. Hum Vaccin Immunother. 2022 Nov 30;18(6):2131166. doi: 
10.1080/21645515.2022.2131166. Epub 2022 Oct 18. PMID: 36256633; PMCID: 
PMC9746457. 
 
Jia R, Coupland C, Vinogradova Y, Qureshi N, Turner E, Vedhara K. Mental health conditions 
and COVID-19 vaccine outcomes: A scoping review. J Psychosom Res. 2024 
Aug;183:111826. doi: 10.1016/j.jpsychores.2024.111826. Epub 2024 Jun 8. PMID: 38870550. 
 
Jiang Y, Sadun RE. What the SARS-CoV-2 Pandemic Has Taught Us About 
Immunosuppression, Vaccinations, and Immune Dysregulation: The Rheumatology 
Experience. Curr Allergy Asthma Rep. 2024 Apr;24(4):221-232. doi: 10.1007/s11882-024-
01139-9. Epub 2024 Apr 3. PMID: 38568321; PMCID: PMC11245734. 
 
Jiesisibieke ZL, Liu WY, Yang YP, Chien CW, Tung TH. Effectiveness and Safety of COVID-
19 Vaccinations: An Umbrella Meta-Analysis. Int J Public Health. 2023 Jul 7;68:1605526. doi: 
10.3389/ijph.2023.1605526. PMID: 37485047; PMCID: PMC10361396. 
 
Jin P, Guo X, Chen W, Ma S, Pan H, Dai L, Du P, Wang L, Jin L, Chen Y, Shi F, Liu J, Xu X, 
Zhang Y, Gao GF, Chen C, Feng J, Li J, Zhu F. Safety and immunogenicity of heterologous 
boost immunization with an adenovirus type-5-vectored and protein-subunit-based COVID-19 
vaccine (Convidecia/ZF2001): A randomized, observer-blinded, placebo-controlled trial. PLoS 
Med. 2022 May 26;19(5):e1003953. doi: 10.1371/journal.pmed.1003953. PMID: 35617368; 
PMCID: PMC9187065. 
 
Kampf G. Does the COVID-19 Vaccination Reduce the Risk to Transmit SARS-CoV-2 to 
Others? Adv Exp Med Biol. 2024;1457:247-264. doi: 10.1007/978-3-031-61939-7_14. PMID: 
39283431. 
 
Kang D, Choi A, Park S, Choe SA, Shin JY. Safety of COVID-19 Vaccination During 
Pregnancy and Lactation: A VigiBase Analysis. J Korean Med Sci. 2024 Jan 8;39(1):e3. doi: 
10.3346/jkms.2024.39.e3. PMID: 38193325; PMCID: PMC10782038. 
 
Katz SE, Edwards K. Protecting Children Against Omicron. JAMA. 2022 Jun 14;327(22):2195-
2197. doi: 10.1001/jama.2022.7315. PMID: 35560309. 
 
Ketabi K, Soleimanjahi H, Habibian A, Abroun S. Pregnancy and SARS-CoV-2 infection with 
a focus on its vertical transmission, breastfeeding, cord blood banking, and vaccination during 
COVID-19 infection. J Immunoassay Immunochem. 2023 Nov 2;44(5-6):361-380. doi: 
10.1080/15321819.2023.2259454. Epub 2023 Oct 31. PMID: 37794764. 
 
Khatami SS, Ghorbani Shirkouhi S, Høilund-Carlsen PF, Revheim ME, Alavi A, Blaabjerg M, 
Andalib S. Peripheral Nervous System Complications after COVID-19 Vaccination. J Integr 
Neurosci. 2025 Mar 25;24(3):26632. doi: 10.31083/JIN26632. PMID: 40152570. 
 
Kherabi Y, Launay O, Luong Nguyen LB. COVID-19 Vaccines against Omicron Variant: Real-
World Data on Effectiveness. Viruses. 2022 Sep 20;14(10):2086. doi: 10.3390/v14102086. 
PMID: 36298641; PMCID: PMC9611744. 
 
Kitano T, Salmon DA, Dudley MZ, Saldanha IJ, Thompson DA, Engineer L. Age- and sex-
stratified risks of myocarditis and pericarditis attributable to COVID-19 vaccination: a 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 46 − 

systematic review and meta-analysis. Epidemiol Rev. 2025 Jan 10;47(1):1-11. doi: 
10.1093/epirev/mxae007. PMID: 39673764. 
 
Kontandreopoulou CN, Solomou EE, Kolorizos E, Diamantopoulos PT. Vaccine challenges in 
CLL: a comprehensive exploration of efficacy of SARS-CoV-2 immunization for patients with 
chronic lymphocytic leukemia. Ann Hematol. 2024 Dec;103(12):4971-4980. doi: 
10.1007/s00277-024-05869-8. Epub 2024 Jul 15. PMID: 39008060. 
 
Kong X, Shen C, Liu T, Yang A, Liu X, Hou F, Wang W, Yang S, Li Z, Wang J. Effect of SARS-
CoV-2 vaccination on the outcomes of assisted reproductive technology: A review. Medicine 
(Baltimore). 2024 Aug 16;103(33):e39310. doi: 10.1097/MD.0000000000039310. PMID: 
39151499; PMCID: PMC11332754. 
 
Konje JC, Al Beloushi M, Ahmed B. Immunisation against COVID-19 in Pregnancy and of 
Women Planning Pregnancy. Viruses. 2023 Feb 24;15(3):621. doi: 10.3390/v15030621. 
PMID: 36992330; PMCID: PMC10059008. 
 
Kontovazainitis CG, Katsaras GN, Gialamprinou D, Mitsiakos G. Covid-19 vaccination and 
pregnancy: a systematic review of maternal and neonatal outcomes. J Perinat Med. 2023 Feb 
17;51(7):823-839. doi: 10.1515/jpm-2022-0463. PMID: 36800343. 
 
Laniece Delaunay C, Verdasca N, Monge S, Domegan L, Sève N, Buda S, Meijer A, 
Lucaccioni H, López Torrijos M, McKenna A, Enouf V, Dürrwald R, In't Velt E, de Valcárcel 
Laiglesia MÁ, Bennett C, Masse S, Erdwiens A, Hooiveld M, Mlinarić I, Túri G, Rodrigues AP, 
Martínez-Baz I, Lazar M, Latorre-Margalef N, Borges V, Kaczmarek M, Bacci S, Kissling E; 
European primary care VE group. COVID-19 Vaccine Effectiveness Against Medically 
Attended Symptomatic SARS-CoV-2 Infection Among Target Groups in Europe, October 
2024-January 2025, VEBIS Primary Care Network. Influenza Other Respir Viruses. 2025 
May;19(5):e70120. doi: 10.1111/irv.70120. PMID: 40395132; PMCID: PMC12093050. 
 
Lazarus R, Baos S, Cappel-Porter H, et al. Safety and immunogenicity of concomitant 
administration of COVID-19 vaccines (ChAdOx1 or BNT162b2) with seasonal influenza 
vaccines in adults in the UK (ComFluCOV): a multicentre, randomized, controlled, phase 4 
trial. Lancet 2021;398:2277-87. 
 
Lee CY, Kuo HW, Liu YL, Chuang JH, Chou JH. Population-Based Evaluation of Vaccine 
Effectiveness against SARS-CoV-2 Infection, Severe Illness, and Death, Taiwan. Emerg Infect 
Dis. 2024 Mar;30(3):478-489. doi: 10.3201/eid3003.230893. Epub 2024 Jan 31. PMID: 
38295401; PMCID: PMC10902541. 
 
Levy N, Koppel JH, Kaplan O, et al. Severity and Incidence of Multisystem Inflammatory 
Syndrome in Children During 3 SARS-CoV-2 Pandemic Waves in Israel. JAMA. Published 
online May 19, 2022. doi:10.1001/jama.2022.8025. 
 
Li A, Schwartz DA, Vo A, VanAbel R, Coler C, Li E, Lukman B, Del Rosario B, Vong A, Li M, 
Adams Waldorf KM. Impact of SARS-CoV-2 infection during pregnancy on the placenta and 
fetus. Semin Perinatol. 2024 Jun;48(4):151919. doi: 10.1016/j.semperi.2024.151919. Epub 
2024 Jun 6. PMID: 38897829; PMCID: PMC11288977. 
 
Li J, He X, Yuan Yuan, Zhang W, Li X, Zhang Y, Li S, Guan C, Gao Z, Dong G. Meta-analysis 
investigating the relationship between clinical features, outcomes, and severity of severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pneumonia. Am J Infect Control. 
2021 Jan;49(1):82-89. doi: 10.1016/j.ajic.2020.06.008. Epub 2020 Jun 12. PMID: 32540370; 
PMCID: PMC7292004. 
 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 47 − 

Li X, Hu Y, Lv Y, Obore N, Wang Y, Yu H. SARS-CoV-2 Antibodies in Human Milk After mRNA 
and Adenovector-Based Vaccination: A Systematic Review and Meta-Analysis. J Hum Lact. 
2024 Aug;40(3):425-433. doi: 10.1177/08903344241252645. Epub 2024 May 26. PMID: 
38798078. 
 
Link-Gelles R, et al. Effectiveness of Bivalent mRNA Vaccines in Preventing Symptomatic 
SARS-CoV-2 Infection — Increasing Community Access to Testing Program, United States, 
September–November 2022. Morbidity and Mortality Weekly Report (MMWR). 2022 Dec 
2;71(48):1526,1530. doi: 10.15585/mmwr.mm7148e1. 
 
Link-Gelles R, Chickery S, Webber A, Ong TC, Rowley EAK, DeSilva MB, Dascomb K, Irving 
SA, Klein NP, Grannis SJ, Barron MA, Reese SE, McEvoy C, Sheffield T, Naleway AL, Zerbo 
O, Rogerson C, Self WH, Zhu Y, Lauring AS, Martin ET, Peltan ID, Ginde AA, Mohr NM, Gibbs 
KW, Hager DN, Prekker ME, Mohamed A, Johnson N, Steingrub JS, Khan A, Felzer JR, 
Duggal A, Wilson JG, Qadir N, Mallow C, Kwon JH, Columbus C, Vaughn IA, Safdar B, Mosier 
JM, Harris ES, Chappell JD, Halasa N, Johnson C, Natarajan K, Lewis NM, Ellington S, 
Reeves EL, DeCuir J, McMorrow M, Paden CR, Payne AB, Dawood FS, Surie D; CDC COVID-
19 Vaccine Effectiveness Collaborators. Interim Estimates of 2024-2025 COVID-19 Vaccine 
Effectiveness Among Adults Aged ≥18 Years - VISION and IVY Networks, September 2024-
January 2025. MMWR Morb Mortal Wkly Rep. 2025 Feb 27;74(6):73-82. doi: 
10.15585/mmwr.mm7406a1. PMID: 40014628; PMCID: PMC11867580. 
 
Lippi G, Henry BM. Chronic obstructive pulmonary disease is associated with severe 
coronavirus disease 2019 (COVID-19). Respir Med. 2020 Jun;167:105941. doi: 
10.1016/j.rmed.2020.105941. Epub 2020 Mar 24. PMID: 32421537; PMCID: PMC7154502. 
 
Liu FC, Xie M, Rao W. Clinical application of COVID-19 vaccine in liver transplant recipients. 
Hepatobiliary Pancreat Dis Int. 2024 Aug;23(4):339-343. doi: 10.1016/j.hbpd.2023.08.010. 
Epub 2023 Aug 12. PMID: 37620225. 
 
Lopez PA, Nziza N, Chen T, Shook LL, Burns MD, Demidkin S, Jasset O, Akinwunmi B, 
Yonker LM, Gray KJ, Elovitz MA, Lauffenburger DA, Julg BD, Edlow AG. Placental transfer 
dynamics and durability of maternal COVID-19 vaccine-induced antibodies in infants. 
iScience. 2024 Feb 20;27(3):109273. doi: 10.1016/j.isci.2024.109273. PMID: 38444609; 
PMCID: PMC10914478. 
 
Mahamat-Saleh Y, Fiolet T, Rebeaud ME, Mulot M, Guihur A, El Fatouhi D, Laouali N, Peiffer-
Smadja N, Aune D, Severi G. Diabetes, hypertension, body mass index, smoking and COVID-
19-related mortality: a systematic review and meta-analysis of observational studies. BMJ 
Open. 2021 Oct 25;11(10):e052777. doi: 10.1136/bmjopen-2021-052777. PMID: 34697120; 
PMCID: PMC8557249. 
 
Malik M, Bauer-Maison N, Guarna G, D'Souza RD. Social Media Misinformation about 
Pregnancy and COVID-19 Vaccines: A Systematic Review. Med Princ Pract. 2024;33(3):232-
241. doi: 10.1159/000538346. Epub 2024 Mar 14. PMID: 38484723; PMCID: PMC11175604. 
 
Martora F, Battista T, Potestio L, Napolitano M, Patruno C, Megna M, D'Agostino M. 
Pemphigus and Bullous Pemphigoid Following COVID-19 Vaccination: A Systematic Review. 
Viruses. 2024 Dec 9;16(12):1896. doi: 10.3390/v16121896. PMID: 39772203; PMCID: 
PMC11680142. 
 
Moore M, Anderson L, Schiffer JT, Matrajt L, Dimitrov D. Durability of COVID-19 vaccine and 
infection induced immunity: A systematic review and meta-regression analysis. Vaccine. 2025 
Apr 30;54:126966. doi: 10.1016/j.vaccine.2025.126966. Epub 2025 Mar 5. PMID: 40048931. 
 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 48 − 

McCosker LK, Dyer B, Sudarmana T, Seale H, Ware RS. COVID-19 vaccination uptake in 
people experiencing homelessness during the first three years of the global COVID-19 
vaccination effort: A systematic review and meta-analysis. Vaccine. 2025 Apr 19;53:127050. 
doi: 10.1016/j.vaccine.2025.127050. Epub 2025 Apr 3. PMID: 40184638. 
 
McInerney KA, Hatch EE, Wesselink AK, Mikkelsen EM, Rothman KJ, Perkins RB, Wise LA. 
The Effect of Vaccination Against Human Papillomavirus on Fecundability. Paediatr Perinat 
Epidemiol. 2017 Nov;31(6):531-536. doi: 10.1111/ppe.12408. Epub 2017 Sep 7. PMID: 
28881394; PMCID: PMC5690856. 
 
Merli M, Costantini A, Tafuri S, Bavaro DF, Minoia C, Meli E, Luminari S, Gini G. Management 
of vaccinations in patients with non-Hodgkin lymphoma. Br J Haematol. 2024 
May;204(5):1617-1634. doi: 10.1111/bjh.19422. Epub 2024 Mar 26. PMID: 38532527. 
 
Mirza AA, Almalki AH, AlMubarak Z, Spiegel JL, Dahm V, Lin VY. Analytical review of facial 
nerve palsy following SARS-CoV-2 vaccination: comprehensive assessment. Eur Arch 
Otorhinolaryngol. 2025 Jun;282(6):2787-2797. doi: 10.1007/s00405-024-09173-z. Epub 2025 
Jan 10. PMID: 39792199. 
 
Monadhel H, Abbas A, Mohammed A. COVID-19 vaccinations and their side effects: a scoping 
systematic review. F1000Res. 2024 Sep 26;12:604. doi: 10.12688/f1000research.134171.2. 
PMID: 39512911; PMCID: PMC11541072. 
 
Moriarty KL, Oyenuga RO, Olafuyi O, Schwartz DA. Causes and Effects of COVID-19 Vaccine 
Hesitancy Among Pregnant Women and its Association with Adverse Maternal, Placental, and 
Perinatal Outcomes. Yale J Biol Med. 2024 Mar 29;97(1):73-84. doi: 10.59249/LPOQ5146. 
PMID: 38559465; PMCID: PMC10964823. 
 
Moro PL, Zhang B, Ennulat C, Harris M, McVey R, Woody G, Marquez P, McNeil MM, Su JR. 
Safety of co-administration of mRNA COVID-19 and seasonal inactivated influenza vaccines 
in the vaccine adverse event reporting system (VAERS) during July 1, 2021-June 30, 2022. 
Vaccine. 2023 Mar 10;41(11):1859-1863. Doi: 10.1016/j.vaccine.2022.12.069. Epub 2023 Jan 
9. PMID: 36669964; PMCID: PMC9826985. 
 
Muik A, Lui BG, Bacher M, et al. Exposure to BA.4/5 S protein drives neutralization of Omicron 
BA.1, BA.2, BA.2.12.1, and BA.4/5 in vaccine-experienced humans and mice. Sci Immunol. 
2022;7(78):eade9888. doi:10.1126/sciimmunol.ade9888. 
 
Munoz FM, Posavad CM, Richardson BA, Badell ML, Bunge KE, Mulligan MJ, Parameswaran 
L, Kelly CW, Olson-Chen C, Novak RM, Brady RC, Pasetti MF, Defranco EA, Gerber JS, 
Shriver MC, Suthar MS, Coler RN, Berube BJ, Kim SH, Piper JM, Miller AM, Cardemil CV, 
Neuzil KM, Beigi RH; DMID 21-0004 Study Group. COVID-19 booster vaccination during 
pregnancy enhances maternal binding and neutralizing antibody responses and 
transplacental antibody transfer to the newborn. Vaccine. 2023 Aug 14;41(36):5296-5303. doi: 
10.1016/j.vaccine.2023.06.032. Epub 2023 Jun 13. PMID: 37451878; PMCID: 
PMC10261713. 
 
Nasiadka L., Izaak Van Evercooren, Joris van Loenhout, Veerle Stouten, Pierre Hubin, Elias 
Vermeiren, Matthieu Billuart, Toon Braeye. VACCINE EFFECTIVENESS OF THE SECOND 
AND THIRD COVID-19 BOOSTERS IN BELGIUM (ADMINISTERED DURING 2022 
AUTUMN CAMPAIGN). Bruxelles, Belgique : Sciensano ; 2023. 
 
Nicolaidou V, Georgiou R, Christofidou M, Felekkis K, Pieri M, Papaneophytou C. Detection 
of SARS-CoV-2-Specific Antibodies in Human Breast Milk and Their Neutralizing Capacity 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 49 − 

after COVID-19 Vaccination: A Systematic Review. Int J Mol Sci. 2023 Feb 3;24(3):2957. doi: 
10.3390/ijms24032957. PMID: 36769279; PMCID: PMC9917673. 
 
Offit PA. Bivalent Covid-19 Vaccines - A Cautionary Tale. N Engl J Med. 2023 Feb 
9;388(6):481-483. doi: 10.1056/NEJMp2215780. Epub 2023 Jan 11. PMID: 36630616. 
 
Olivieri G, Amodio D, Manno EC, Santilli V, Cotugno N, Palma P. Shielding the 
immunocompromised: COVID-19 prevention strategies for patients with primary and 
secondary immunodeficiencies. Vaccine. 2025 Apr 2;51:126853. doi: 
10.1016/j.vaccine.2025.126853. Epub 2025 Feb 12. PMID: 39946827. 
 
Ostinelli EG, Smith K, Zangani C, et al. COVID-19 and substance use disorders: a review of 
international guidelines for frontline healthcare workers of addiction services. BMC Psychiatry. 
2022;22(1):228. Published 2022 Mar 31. doi:10.1186/s12888-022-03804-7 

Padhi BK, Gupta PC, Al Kaabi NA, Al-Subaie MF, Alrasheed HA, Sulaiman T, Rabaan AA, 
Khatib MN, Gaidhane S, Zahiruddin QS, Dziedzic A, Satapathy P, Fraj NJ, Aldrazi FA, Kukreti 
N, Rustagi S, Abu Serhan H. Incidence and Association of Uveitis with COVID-19 Vaccination: 
A Systematic Review and Meta-Analysis. Ophthalmic Epidemiol. 2025 Feb;32(1):112-120. 
doi: 10.1080/09286586.2024.2343714. Epub 2024 May 6. PMID: 38709174. 

Padilla-Flores T, Sampieri A, Vaca L. Incidence and management of the main serious adverse 
events reported after COVID-19 vaccination. Pharmacol Res Perspect. 2024 Jun;12(3):e1224. 
doi: 10.1002/prp2.1224. PMID: 38864106; PMCID: PMC11167235. 
 
Panos LD, Bargiotas P, Hadjigeorgiou G, Panos GD. Neurovascular Adverse Effects of Sars-
Cov-2 Vaccination. Drug Des Devel Ther. 2024 May 30;18:1891-1905. doi: 
10.2147/DDDT.S464394. PMID: 38836116; PMCID: PMC11147783. 
 
Patanavanich R, Glantz SA. Smoking Is Associated With COVID-19 Progression: A Meta-
analysis. Nicotine Tob Res. 2020 Aug 24;22(9):1653-1656. doi: 10.1093/ntr/ntaa082. PMID: 
32399563; PMCID: PMC7239135. 
 
Patel A, Puglisi JL, Patel S, Tarn DM. COVID-19 Vaccine Acceptance in Pregnant Women in 
the United States: A Systematic Review and Meta-Analysis. J Womens Health (Larchmt). 
2024 Apr;33(4):453-466. doi: 10.1089/jwh.2023.0498. Epub 2023 Dec 19. PMID: 38112561. 
 
Pavarin RM, Fabbri C, De Ronchi D. COVID-19 hospitalization rates in individuals with 
substance or alcohol use disorders. Psychiatry Res. 2022 May;311:114521. doi: 
10.1016/j.psychres.2022.114521. Epub 2022 Mar 20. PMID: 35338951; PMCID: 
PMC8934434. 
 
Payne LA, Wise LA, Wesselink AK, Wang S, Missmer SA, Edelman A. Association between 
COVID-19 vaccination and menstruation: a state of the science review. BMJ Sex Reprod 
Health. 2024 Jul 12;50(3):212-225. doi: 10.1136/bmjsrh-2024-202274. PMID: 38857991; 
PMCID: PMC11246222. 
 
Peinemann F, Oberle D, Drechsel-Bäuerle U, Keller-Stanislawski B. Adverse Menstrual 
Events Reported After and Before (or Without) COVID-19 Vaccination: A Systematic Review 
and Meta-Analysis of Comparative Observational Studies. Pharmacoepidemiol Drug Saf. 
2024 Aug;33(8):e5877. doi: 10.1002/pds.5877. PMID: 39090813. 
 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 50 − 

Perencin B, Zacchi A, Zanconati F, Tomietto P, Bianco F, Di Maso V. [COVID-19 and Lupus 
Nephritis Flares in Unvaccinated Patients: A Case Report and Literature Review]. G Ital Nefrol. 
2024 Jun 28;41(3):2024-vol3. Italian. doi: 10.69097/41-03-2024-07. PMID: 38943328. 
 
Pérez-Latorre L, Ramilo O. SARS-CoV-2 infection vs. vaccination during pregnancy: the 
placenta leads the way. Curr Opin Infect Dis. 2024 Oct 1;37(5):402-406. doi: 
10.1097/QCO.0000000000001050. Epub 2024 Jul 31. PMID: 39105669. 
 
Piano Mortari E, Ferrucci F, Zografaki I, Carsetti R, Pacelli L. T and B cell responses in 
different immunization scenarios for COVID-19: a narrative review. Front Immunol. 2025 Mar 
18;16:1535014. doi: 10.3389/fimmu.2025.1535014. PMID: 40170841; PMCID: 
PMC11959168. 
 
Piekos SN, Price ND, Hood L, Hadlock JJ. The impact of maternal SARS-CoV-2 infection and 
COVID-19 vaccination on maternal-fetal outcomes. Reprod Toxicol. 2022 Dec;114:33-43. doi: 
10.1016/j.reprotox.2022.10.003. Epub 2022 Oct 22. PMID: 36283657; PMCID: PMC9595355. 
 
Pilz S, Theiler-Schwetz V, Trummer C, Krause R, Ioannidis JPA. SARS-CoV-2 reinfections: 
Overview of efficacy and duration of natural and hybrid immunity. Environ Res. 2022 
Jun;209:112911. doi: 10.1016/j.envres.2022.112911. Epub 2022 Feb 8. PMID: 35149106; 
PMCID: PMC8824301. 
 
Pitak-Arnnop P, Ngamskulrungroj P, Mahanonda N, Auychai P, Frech B, Shavlokhova V, Stoll 
C. Current German Recommendations and International Research on the Use of COVID-19 
Boosters among Health Care Providers in 2024: A Narrative Review. Medicina (Kaunas). 2024 
Feb 25;60(3):385. doi: 10.3390/medicina60030385. PMID: 38541111; PMCID: 
PMC10971846. 
 
Pourriyahi H, Hajizadeh N, Khosravi M, Pourriahi H, Soleimani S, Hosseini NS, Mohammad 
AP, Goodarzi A. New variants of COVID-19 (XBB.1.5 and XBB.1.16, the "Arcturus"): A review 
of highly questioned concerns, a brief comparison between different peaks in the COVID-19 
pandemic, with a focused systematic review on expert recommendations for prevention, 
vaccination, and treatment measures in the general population and at-risk groups. Immun 
Inflamm Dis. 2024 Jun;12(6):e1323. doi: 10.1002/iid3.1323. PMID: 38938013; PMCID: 
PMC11211615. 
 
Prabhu M, Riley LE. Coronavirus Disease 2019 (COVID-19) Vaccination in Pregnancy. Obstet 
Gynecol. 2023 Mar 1;141(3):473-482. doi: 10.1097/AOG.0000000000005100. Epub 2023 Jan 
16. PMID: 36649624. 
 
Pranata R, Lim MA, Huang I, Yonas E, Henrina J, Vania R, Lukito AA, Nasution SA, Alwi I, 
Siswanto BB. Visceral adiposity, subcutaneous adiposity, and severe coronavirus disease-
2019 (COVID-19): Systematic review and meta-analysis. Clin Nutr ESPEN. 2021 Jun;43:163-
168. doi: 10.1016/j.clnesp.2021.04.001. Epub 2021 Apr 9. PMID: 34024509; PMCID: 
PMC8032475. 
 
Properzi S, Carestia R, Birettoni V, Calesso V, Marinelli B, Scapicchi E, Brillo E, de Waure C. 
Vaccination of pregnant women: an overview of European policies and strategies to promote 
it. Front Public Health. 2024 Dec 9;12:1455318. doi: 10.3389/fpubh.2024.1455318. PMID: 
39717028; PMCID: PMC11663893. 
 
Radner H, Sieghart D, Jorda A, et al. Reduced immunogenicity of BNT162b2 booster 
vaccination in combination with a tetravalent influenza vaccination: results of a prospective 
cohort study in 838 health workers. Clin Microbiol Infect. 2023 May;29(5):635-641. doi: 
10.1016/j.cmi.2022.12.008. Epub 2022 Dec 9. PMID: 36509374. 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 51 − 

 
Ragni A, Biamonte E, Cavigiolo B, Mollero ELM, Bendotti G, Gabellieri E, Leporati P, Gallo M. 
COVID19 infection and vaccination and the risk of pituitary apoplexy: an entangled yarn. 
Endocrine. 2025 Feb;87(2):459-467. doi: 10.1007/s12020-024-04078-7. Epub 2024 Oct 21. 
PMID: 39433700. 
 
Ramasauskaite D, Grinciute D. Review of short-term and long-term adverse effects of covid-
19 vaccination during pregnancy. Travel Med Infect Dis. 2023 Nov-Dec;56:102667. doi: 
10.1016/j.tmaid.2023.102667. Epub 2023 Nov 10. PMID: 37951411. 
 
Rayner DG, Nunes JT, Gou D, Chu AWL, Dai SC, Sheikh A, Meng D, Orchanian-Cheff A, Oss 
S, Rotstein C, Aleksova N, Foroutan F. Efficacy and safety of COVID-19 vaccination in solid 
organ transplant recipients: A systematic review and network meta-analysis. Am J Transplant. 
2024 Dec;24(12):2269-2281. doi: 10.1016/j.ajt.2024.07.031. Epub 2024 Jul 31. PMID: 
39094949. 
 
Razai MS, Mansour R, Goldsmith L, Freeman S, Mason-Apps C, Ravindran P, Kooner P, 
Berendes S, Morris J, Majeed A, Ussher M, Hargreaves S, Oakeshott P. Interventions to 
increase vaccination against COVID-19, influenza and pertussis during pregnancy: a 
systematic review and meta-analysis. J Travel Med. 2023 Dec 28;30(8):taad138. doi: 
10.1093/jtm/taad138. PMID: 37934788; PMCID: PMC10755181. 
 
Razonable RR. Protecting the vulnerable: addressing the COVID-19 care needs of people 
with compromised immunity. Front Immunol. 2024 May 2;15:1397040. doi: 
10.3389/fimmu.2024.1397040. PMID: 38756784; PMCID: PMC11096526. 
 
Reddy RK, Charles WN, Sklavounos A, Dutt A, Seed PT, Khajuria A. The effect of smoking 
on COVID-19 severity: A systematic review and meta-analysis. J Med Virol. 2021 
Feb;93(2):1045-1056. doi: 10.1002/jmv.26389. Epub 2020 Aug 13. PMID: 32749705; PMCID: 
PMC7436545. 
 
Reichert, M., Sartelli, M., Weigand, M.A. et al. Two years later: Is the SARS-CoV-2 pandemic 
still having an impact on emergency surgery? An international cross-sectional survey among 
WSES members. World J Emerg Surg 17, 34 (2022). https://doi.org/10.1186/s13017-022-
00424-0. 
 
Reynard C, Campling J, Gordon AL, Kassianos G, Liu HH, Richter A, Vyse A, Wiseman DJ, 
Wright H, Ellsbury G. Adult risk groups for vaccine preventable respiratory infections: an 
overview of the UK environment. Expert Rev Vaccines. 2024 Jan-Dec;23(1):1052-1067. doi: 
10.1080/14760584.2024.2428243. Epub 2024 Nov 17. PMID: 39540854. 
 
Rivera-Izquierdo M, Morales-Portillo A, Guerrero-Fernández de Alba I, Fernández-Martínez 
NF, Schoenenberger-Arnaiz JA, Barranco-Quintana JL, Valero-Ubierna C. Vaccination 
strategies for patients under monoclonal antibody and other biological treatments: an updated 
comprehensive review based on EMA authorisations to January 2024. Expert Rev Vaccines. 
2024 Jan-Dec;23(1):887-910. doi: 10.1080/14760584.2024.2401839. Epub 2024 Sep 23. 
PMID: 39258843. 
 
Rodriguez Velásquez S, Biru LE, Hakiza SM, Al-Gobari M, Triulzi I, Dalal J, Varela CBG, 
Botero Mesa S, Keiser O. Long-term levels of protection of different types of immunity against 
the Omicron variant: a rapid literature review. Swiss Med Wkly. 2024 May 6;154:3732. doi: 
10.57187/s.3732. PMID: 38749028. 
 
Ronca DB, Mesquita LO, Oliveira D, Figueiredo ACMG, Wen J, Song M, de Carvalho KMB. 
Excess weight is associated with neurological and neuropsychiatric symptoms in post-COVID-



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 52 − 

19 condition: A systematic review and meta-analysis. PLoS One. 2025 May 7;20(5):e0314892. 
doi: 10.1371/journal.pone.0314892. PMID: 40333633; PMCID: PMC12057935. 
 
Roper LE, Godfrey M, Link-Gelles R, et al. Use of Additional Doses of 2024–2025 COVID-19 
Vaccine for Adults Aged ≥65 Years and Persons Aged ≥6 Months with Moderate or Severe 
Immunocompromise: Recommendations of the Advisory Committee on Immunization 
Practices — United States, 2024. MMWR Morb Mortal Wkly Rep 2024;73:1118–1123. DOI: 
http://dx.doi.org/10.15585/mmwr.mm7349a2. 
 
Rubin M, Suelzer E, Ulschmid C, Thapa B, Szabo A, Bilal Abid M. Efficacy of SARS-CoV-2 
Vaccine Doses in Allogeneic Hemopoietic Stem Cell Recipients: A Systematic Review and 
Meta-Analysis. Asian Pac J Cancer Prev. 2024 Feb 1;25(2):393-399. doi: 
10.31557/APJCP.2024.25.2.393. PMID: 38415523; PMCID: PMC11077108. 
 
Rudman Spergel AK, Ananworanich J, Guo R, Deng W, Carmona L, Schaefers K, Paila YD, 
Kandinov B, Eger CH, Sinkiewicz M, Shao S, Henry C, Shaw CA. mRNA-based seasonal 
influenza and SARS-CoV-2 multicomponent vaccine in healthy adults: a phase 1/2 trial. Nat 
Med. 2025 May;31(5):1484-1493. doi: 10.1038/s41591-025-03591-0. Epub 2025 Mar 18. 
PMID: 40102593. 
 
Rudman Spergel AK, Wu I, Deng W, Cardona J, Johnson K, Espinosa-Fernandez I, Sinkiewicz 
M, Urdaneta V, Carmona L, Schaefers K, Girard B, Paila YD, Mehta D, Callendret B, 
Kostanyan L, Ananworanich J, Miller J, Das R, Shaw CA. Immunogenicity and Safety of 
Influenza and COVID-19 Multicomponent Vaccine in Adults ≥50 Years: A Randomized Clinical 
Trial. JAMA. 2025 Jun 10;333(22):1977-1987. doi: 10.1001/jama.2025.5646. PMID: 
40332892; PMCID: PMC12060023. 
Rustagi V, Gupta SRR, Talwar C, Singh A, Xiao ZZ, Jamwal R, Bala K, Bhaskar AK, Nagar 
S, Singh IK. SARS-CoV-2 pathophysiology and post-vaccination severity: a systematic review. 
Immunol Res. 2024 Dec 18;73(1):17. doi: 10.1007/s12026-024-09553-x. PMID: 39692912. 
 
Sanchez-Ramirez DC, Mackey D. Underlying respiratory diseases, specifically COPD, and 
smoking are associated with severe COVID-19 outcomes: A systematic review and meta-
analysis. Respir Med. 2020 Sep;171:106096. doi: 10.1016/j.rmed.2020.106096. Epub 2020 
Jul 30. PMID: 32763754; PMCID: PMC7391124. 
 
Sane Schepisi M. Real-world evidence on the efficacy of bivalent booster doses of SARS-
CoV-2 vaccine in respect of monovalent boosters or primary cycle of vaccination: a narrative 
review. Epidemiol Prev. 2023 Nov-Dec;47(6):331-343. English. doi: 
10.19191/EP23.6.A626.081. PMID: 38314543. 
 
Shafiee A, Kohandel Gargari O, Teymouri Athar MM, Fathi H, Ghaemi M, Mozhgani SH. 
COVID-19 vaccination during pregnancy: a systematic review and meta-analysis. BMC 
Pregnancy Childbirth. 2023 Jan 20;23(1):45. doi: 10.1186/s12884-023-05374-2. PMID: 
36670389; PMCID: PMC9853484. 
 
Shahrebabak AG, Rezaei M, Shahpar A, Nezhad NZ, Sarasyabi MS, Nakhaie M, 
Shahrebabak MG, Bahri RA. The efficacy of COVID-19 vaccination in cystic fibrosis patients: 
a systematic review. BMC Infect Dis. 2025 Mar 13;25(1):358. doi: 10.1186/s12879-025-
10736-6. PMID: 40082759; PMCID: PMC11907974. 
 
Sharifi Aliabadi L, Azari M, Taherian MR, Barkhordar M, Abbas SAM, Azari M, Ahmadvand M, 
Salehi Z, Rouzbahani S, Vaezi M. Immunologic responses to the third and fourth doses of 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vaccines in cell therapy 
recipients: a systematic review and meta-analysis. Virol J. 2024 May 3;21(1):103. doi: 
10.1186/s12985-024-02375-1. PMID: 38702752; PMCID: PMC11067217. 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 53 − 

 
SHC – Superior Health Council. Booster vaccination against COVID-19 for 
immunocompromised patients. Brussels: SHC; 03/03/2022. Report 9691. 
 
SHC - Superior Health Council. COVID-19 vaccination: Autumn / Winter season 2025 – 2026. 
Brussels: SHC; 2025. Report 9879 (to be published). 
 
SHC - Superior Health Council. Maternal Immunisation: Belgian guidelines. Brussels: SHC; 
2020. Report 8754. 
 
SHC - Superior Health Council. Preventive strategies against RSV disease in children. 
Brussels: SHC; 2023. Report 9760. 
 
SHC – Superior Health Council. Recommendations for prioritisation of subgroups of patients 
under 65 years of age for vaccination against SARS-CoV-2 (Phase Ib). Brussels: SHC; 
05/02/2021. Report 9618.  
 
SHC – Superior Health Council. Recommendations for SARS-CoV-2 vaccination of pregnant 
women, women wishing to become pregnant and breastfeeding women using a messenger 
RNA vaccine. Brussels: SHC; 2020. Report n° 9622. 
 
SHC - Superior Health Council. Measures to reduce the harm associated with alcohol. 
Brussels: SHC; 2024. Report n° 9781.  
 
SHC - Superior Health Council. Vaccination against COVID-19 with mRNA vaccines for 
children from 6 months of age in Belgium. Brussels: SHC; 2022. Report 9722. 
 
Shoham S, Focosi D, Franchini M, Atamna A. Novel approaches for preventing COVID-19 
infection in immunocompromised patients with hematologic malignancies. Expert Rev 
Hematol. 2025 Jan;18(1):39-46. doi: 10.1080/17474086.2024.2436973. Epub 2024 Dec 3. 
PMID: 39610334. 
 
Simeone RM, Zambrano LD, Halasa NB, Fleming-Dutra KE, Newhams MM, Wu MJ, Orzel-
Lockwood AO, Kamidani S, Pannaraj PS, Irby K, Maddux AB, Hobbs CV, Cameron MA, Boom 
JA, Sahni LC, Kong M, Nofziger RA, Schuster JE, Crandall H, Hume JR, Staat MA, Mack EH, 
Bradford TT, Heidemann SM, Levy ER, Gertz SJ, Bhumbra SS, Walker TC, Bline KE, 
Michelson KN, Zinter MS, Flori HR, Campbell AP, Randolph AG; Overcoming COVID-19 
Investigators. Effectiveness of Maternal mRNA COVID-19 Vaccination During Pregnancy 
Against COVID-19-Associated Hospitalizations in Infants Aged <6 Months During SARS-CoV-
2 Omicron Predominance - 20 States, March 9, 2022-May 31, 2023. MMWR Morb Mortal Wkly 
Rep. 2023 Sep 29;72(39):1057-1064. doi: 10.15585/mmwr.mm7239a3. PMID: 37874864; 
PMCID: PMC10545433. 
 
Steenackers K, Hanning N, Bruckers L, Desombere I, Marchant A, Ariën KK, Georges D, 
Soentjens P, D'Onofrio V, Hites M, Berens-Riha N, De Coster I, Damme PV. Humoral immune 
response against SARS-CoV-2 after adapted COVID-19 vaccine schedules in healthy adults: 
The IMCOVAS randomized clinical trial. Vaccine. 2024 Nov 14;42(25):126117. doi: 
10.1016/j.vaccine.2024.07.018. Epub 2024 Jul 16. PMID: 39019657. 
 
Stouten V., Billuart M., Van Evercooren I., Hubin P., Nasiadka L., Catteau L., Rygaert X., 
Braeye T., Vermeiren E., van Loenhout J. Rapport thématique : Couverture vaccinale et 
impact épidémiologique de la campagne de vaccination COVID-19 chez les personnes 
présentant des maladies sous-jacentes en Belgique. Bruxelles, Belgique : Sciensano ; 2023. 
Numéro de rapport : D/2023.14.440/37. 
 

https://www.hgr-css.be/en/report/9691/booster-vaccination-against-covid-19-for-immunocompromised-patients
https://www.hgr-css.be/en/report/9691/booster-vaccination-against-covid-19-for-immunocompromised-patients
https://www.hgr-css.be/en/report/8754/maternal-immunisation
https://www.hgr-css.be/en/report/8754/maternal-immunisation
https://www.hgr-css.be/en/report/9760/prevention-against-rsv-disease-in-children
https://www.hgr-css.be/en/report/9760/prevention-against-rsv-disease-in-children
https://www.hgr-css.be/en/report/9622/vaccination-against-covid-19-in-pregnant-women
https://www.hgr-css.be/en/report/9622/vaccination-against-covid-19-in-pregnant-women
https://www.hgr-css.be/en/report/9622/vaccination-against-covid-19-in-pregnant-women
https://www.hgr-css.be/en/report/9781/measures-to-reduce-the-harm-associated-with-alcohol
https://www.hgr-css.be/en/report/9781/measures-to-reduce-the-harm-associated-with-alcohol
https://www.hgr-css.be/en/report/9722/vaccination-against-covid-19-for-infants-and-children
https://www.hgr-css.be/en/report/9722/vaccination-against-covid-19-for-infants-and-children


 

 

Superior Health Council 

www.shc-belgium.be 

 
− 54 − 

Suarez Castillo M, Khaoua H, Courtejoie N. Vaccine-induced and naturally-acquired 
protection against Omicron and Delta symptomatic infection and severe COVID-19 outcomes, 
France, December 2021 to January 2022. Euro Surveill. 2022 Apr;27(16):2200250. doi: 
10.2807/1560-7917.ES.2022.27.16.2200250. Erratum in: Euro Surveill. 2022 Apr;27(17): 
PMID: 35451363; PMCID: PMC9027152. 
 
Surie D, DeCuir J, Zhu Y, Gaglani M, Ginde AA, Douin DJ, et al. Early Estimates of Bivalent 
mRNA Vaccine Effectiveness in Preventing COVID-19-Associated Hospitalization Among 
Immunocompetent Adults Aged ≥65 Years - IVY Network, 18 States, September 8-November 
30, 2022. MMWR Morb Mortal Wkly Rep. 2022 Dec 30;71(5152):1625,1630. doi: 
10.15585/mmwr.mm715152e2. 
 
Tan TT, Ng HJ, Young B, Khan BA, Shetty V, Azmi N, Clissold S. Effectiveness of vaccination 
against SARS-CoV-2 and the need for alternative preventative approaches in 
immunocompromised individuals: a narrative review of systematic reviews. Expert Rev 
Vaccines. 2023 Jan-Dec;22(1):341-365. doi: 10.1080/14760584.2023.2191716. PMID: 
36920116. 
 
Tan L, Trevas D, Falsey AR. Adult Vaccine Coadministration Is Safe, Effective, and 
Acceptable: Results of a Survey of the Literature. Influenza Other Respir Viruses. 2025 
Mar;19(3):e70090. doi: 10.1111/irv.70090. PMID: 40045565; PMCID: PMC11882748. 
 
Tenforde MW, Weber ZA, Natarajan K, Klein NP, Kharbanda AB, Stenehjem E, et al. Early 
Estimates of Bivalent mRNA Vaccine Effectiveness in Preventing COVID-19-Associated 
Emergency Department or Urgent Care Encounters and Hospitalizations Among 
Immunocompetent Adults - VISION Network, Nine States, September-November 2022. 
MMWR Morb Mortal Wkly Rep. 2022 Dec 30;71(5152):1616,1624. doi: 
10.15585/mmwr.mm715152e1. 
 
Therre M, Tokcan M, Markwirth P, Böhm M. Impfungen bei kardiovaskulären Erkrankungen 
[Vaccination and cardiovascular diseases]. Herz. 2025 Apr;50(2):149-158. German. doi: 
10.1007/s00059-024-05291-w. Epub 2025 Jan 14. PMID: 39808306. 
 
Toback S, Galiza E, Cosgrove C, et al. Safety, immunogenicity, and efficacy of a COVID-19 
vaccine (NVX-CoV2373) co-administered with seasonal influenza vaccines: an exploratory 
substudy of a  andomized, observer-blinded, placebo-controlled, phase 3 trial. Lancet Respir 
Med 2022;10:167-79. 
 
Torche F, Nobles J. Vaccination, immunity, and the changing impact of COVID-19 on infant 
health. Proc Natl Acad Sci U S A. 2023 Dec 5;120(49):e2311573120. doi: 
10.1073/pnas.2311573120. Epub 2023 Nov 27. PMID: 38011548; PMCID: PMC10710065. 
 
Torres A, Cilloniz C, Aldea M, Mena G, Miró JM, Trilla A, Vilella A, Menéndez R. Adult 
vaccinations against respiratory infections. Expert Rev Anti Infect Ther. 2025 Feb-Apr;23(2-
4):135-147. doi: 10.1080/14787210.2025.2457464. Epub 2025 Jan 31. PMID: 39849822. 
 
Tsai J, Wilson M. COVID-19: a potential public health problem for homeless populations. 
Lancet Public Health. 2020 Apr;5(4):e186-e187. doi: 10.1016/S2468-2667(20)30053-0. Epub 
2020 Mar 11. PMID: 32171054; PMCID: PMC7104053. 
 
Valdes Y, Ledesma B, Reddy RV, Paz R, Deshmukh S, Collazo I, Bustillo M, Montenegro M, 
Eisermann J, Palmerola K, Arora H. COVID-19 Vaccination and Reproductive Health: a 
Comprehensive Review for Healthcare Providers. Reprod Sci. 2024 May;31(5):1215-1226. 
doi: 10.1007/s43032-023-01428-0. Epub 2023 Dec 27. PMID: 38151655. 
 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 55 − 

Vardavas CI, Nikitara K. COVID-19 and smoking: A systematic review of the evidence. Tob 
Induc Dis. 2020;18:20. Published 2020 Mar 20. doi:10.18332/tid/119324. 
 
Verrienti M, Marino Picciola V, Ambrosio MR, Zatelli MC. Pituitary and COVID-19 vaccination: 
a systematic review. Pituitary. 2024 Dec;27(6):970-985. doi: 10.1007/s11102-024-01402-2. 
Epub 2024 May 18. PMID: 38761322; PMCID: PMC11632052. 
 
Wang C, Wang M, Li G, Song B, Xing Q, Cao Y. Effects of COVID-19 vaccination on human 
fertility: a post-pandemic literature review. Ann Med. 2023 Dec;55(2):2261964. doi: 
10.1080/07853890.2023.2261964. Epub 2023 Sep 27. PMID: 37756386; PMCID: 
PMC10538453. 
 
Wang J, Deng Y, Wang W. COVID-19 vaccination during pregnancy and adverse perinatal 
outcomes: a systematic review and meta-analysis. Trans R Soc Trop Med Hyg. 2024 Jul 
5;118(7):405-425. doi: 10.1093/trstmh/trad093. PMID: 38291854. 
 
Wang L, Berger NA, Kaelber DC, Davis PB, Volkow ND, Xu R. COVID infection severity in 
children under 5 years old before and after Omicron emergence in the US. medRxiv [Preprint]. 
2022 Jan 13:2022.01.12.22269179. doi: 10.1101/2022.01.12.22269179. PMID: 35043116; 
PMCID: PMC8764724. 
 
Wang Q, Bowen A, Valdez R, Gherasim C, Gordon A, Liu L, Ho DD. Antibody Response to 
Omicron BA.4-BA.5 Bivalent Booster. N Engl J Med. 2023 Feb 9;388(6):567-569. doi: 
10.1056/NEJMc2213907. Epub 2023 Jan 11. PMID: 36630643; PMCID: PMC9847504. 
 
Wang Y, Wei X, Liu Y, Li S, Pan W, Dai J, Yang Z. Towards broad-spectrum protection: the 
development and challenges of combined respiratory virus vaccines. Front Cell Infect 
Microbiol. 2024 Jun 5;14:1412478. doi: 10.3389/fcimb.2024.1412478. PMID: 38903942; 
PMCID: PMC11188343. 
 
Webb Hooper M, Nápoles AM, Pérez-Stable EJ. COVID-19 and Racial/Ethnic Disparities. 
JAMA. 2020 Jun 23;323(24):2466-2467. doi: 10.1001/jama.2020.8598. PMID: 32391864. 
 
WHO - World Health Organization. (2022). WHO SAGE roadmap for prioritizing uses of 
COVID-19 vaccines: an approach to optimize the global impact of COVID-19 vaccines, based 
on public health goals, global and national equity, and vaccine access and coverage 
scenarios, first issued 20 October 2020, updated: 13 November 2020, updated: 16 July 2021, 
updated: 21 January 2022, latest update: 30 March 2023. World Health Organization. Licence: 
CC BY-NC-SA 3.0 IGO. https://www.nitag-resource.org/sites/default/files/2023-05/WHO-
2019-nCoV-Vaccines-SAGE-Prioritization-2023.1-eng%20%281%29.pdf 
 
WHO – World Health Organization. Vaccines against influenza: WHO position paper – May 
2022. WER No 19, 2022, 97, 185–208. 
 
Wu S, Wang L, Dong J, Bao Y, Liu X, Li Y, Liu X, Xie H, Ying H. The dose- and time-dependent 
effectiveness and safety associated with COVID-19 vaccination during pregnancy: a 
systematic review and meta-analysis. Int J Infect Dis. 2023 Mar;128:335-346. doi: 
10.1016/j.ijid.2023.01.018. Epub 2023 Jan 25. PMID: 36707044; PMCID: PMC9873368. 
 
Wu X, Xu K, Zhan P, Liu H, Zhang F, Song Y, Lv T. Comparative efficacy and safety of COVID-
19 vaccines in phase III trials: a network meta-analysis. BMC Infect Dis. 2024 Feb 
21;24(1):234. doi: 10.1186/s12879-023-08754-3. PMID: 38383356; PMCID: PMC10880292. 
 

https://www.nitag-resource.org/sites/default/files/2023-05/WHO-2019-nCoV-Vaccines-SAGE-Prioritization-2023.1-eng%20%281%29.pdf
https://www.nitag-resource.org/sites/default/files/2023-05/WHO-2019-nCoV-Vaccines-SAGE-Prioritization-2023.1-eng%20%281%29.pdf


 

 

Superior Health Council 

www.shc-belgium.be 

 
− 56 − 

Xie Y, Choi T, Al-Aly Z. Postacute Sequelae of SARS-CoV-2 Infection in the Pre-Delta, Delta, 
and Omicron Eras. N Engl J Med. 2024 Aug 8;391(6):515-525. doi: 10.1056/NEJMoa2403211. 
Epub 2024 Jul 17. PMID: 39018527. 
 
Xu K, Wang Z, Qin M, Gao Y, Luo N, Xie W, Zou Y, Wang J, Ma X. A systematic review and 
meta-analysis of the effectiveness and safety of COVID-19 vaccination in older adults. Front 
Immunol. 2023 Mar 3;14:1113156. doi: 10.3389/fimmu.2023.1113156. PMID: 36936964; 
PMCID: PMC10020204. 
 
Xu N, Shen Y, Huang W, Nie J. The Current Status in Terms of Vaccination for Individuals 
Infected with Human Immunodeficiency Virus. Viruses. 2025 Jan 25;17(2):171. doi: 
10.3390/v17020171. PMID: 40006926; PMCID: PMC11860447. 
 
Yang J, Hu J, Zhu C. Obesity aggravates COVID-19: A systematic review and meta-analysis. 
J Med Virol. 2021 Jan;93(1):257-261. doi: 10.1002/jmv.26237. Epub 2020 Oct 5. PMID: 
32603481; PMCID: PMC7361606. 
 

Yang SC, Lee YK, Chuang MT, Hsu HW, Chang HY, Chang YS. Optic Neuritis After COVID-
19 Vaccination: A Case Series and a Review of Literature. J Neuroophthalmol. 2024 Sep 
1;44(3):330-336. doi: 10.1097/WNO.0000000000002161. Epub 2024 Jun 3. PMID: 38829714. 

Yuan S, He W, Liu B, Liu Z. Research Progress on the Weak Immune Response to the COVID-
19 Vaccine in Patients with Type 2 Diabetes. Viral Immunol. 2024 Mar;37(2):79-88. doi: 
10.1089/vim.2023.0097. PMID: 38498797. 
 
Zaçe D, La Gatta E, Petrella L, Di Pietro ML. The impact of COVID-19 vaccines on fertility-A 
systematic review and meta-analysis. Vaccine. 2022 Oct 6;40(42):6023-6034. doi: 
10.1016/j.vaccine.2022.09.019. Epub 2022 Sep 12. PMID: 36137903; PMCID: PMC9464596. 
 
Zels G, Colpaert C, Leenaerts D, Nailis H, Verheecke M, De Catte L, Richter J, Baldewijns M. 
COVID-19 vaccination protects infected pregnant women from developing SARS-CoV-2 
placentitis and decreases the risk for stillbirth. Placenta. 2024 Mar 25;148:38-43. doi: 
10.1016/j.placenta.2024.01.015. Epub 2024 Feb 10. PMID: 38359600. 
 
Zhang D, Huang T, Chen Z, Zhang L, Gao Q, Liu G, Zheng J, Ding F. Systematic review and 
meta-analysis of neonatal outcomes of COVID-19 vaccination in pregnancy. Pediatr Res. 
2023 Jul;94(1):34-42. doi: 10.1038/s41390-022-02421-0. Epub 2023 Jan 3. PMID: 36596943; 
PMCID: PMC9808682. 
 
Zhang Y, Archie SR, Ghanwatkar Y, Sharma S, Nozohouri S, Burks E, Mdzinarishvili A, Liu Z, 
Abbruscato TJ. Potential role of astrocyte angiotensin converting enzyme 2 in the neural 
transmission of COVID-19 and a neuroinflammatory state induced by smoking and vaping. 
Fluids Barriers CNS. 2022 Jun 7;19(1):46. doi: 10.1186/s12987-022-00339-7. PMID: 
35672716; PMCID: PMC9171490. 
 
Zhang C, Zhang YQ, Liu RB, Ma YT, Zhao LK, Yin FQ, Tu J, Yao YY. Growing attention of 
immunogenicity among patients with autoimmune diseases post-SARS-CoV-2 vaccination: 
meta-analysis and systematic reviews of the current studies. Ann Med. 2025 
Dec;57(1):2478319. doi: 10.1080/07853890.2025.2478319. Epub 2025 Mar 26. PMID: 
40135763; PMCID: PMC11948354. 
 
Zhang Q, Jiao L, Chen Q, Bulstra CA, Geldsetzer P, de Oliveira T, Yang J, Wang C, 
Bärnighausen T, Chen S. COVID-19 antibody responses in individuals with natural immunity 



 

 

Superior Health Council 

www.shc-belgium.be 

 
− 57 − 

and with vaccination-induced immunity: a systematic review and meta-analysis. Syst Rev. 
2024 Jul 19;13(1):189. doi: 10.1186/s13643-024-02597-y. PMID: 39030630; PMCID: 
PMC11264703. 
 
Zhao Q, Meng M, Kumar R, Wu Y, Huang J, Lian N, Deng Y, Lin S. The impact of COPD and 
smoking history on the severity of COVID-19: A systemic review and meta-analysis. J Med 
Virol. 2020 Oct;92(10):1915-1921. doi: 10.1002/jmv.25889. Epub 2020 May 17. PMID: 
32293753; PMCID: PMC7262275. 
 
Zheng Z, Peng F, Xu B, Zhao J, Liu H, Peng J, Li Q, Jiang C, Zhou Y, Liu S, Ye C, Zhang P, 
Xing Y, Guo H, Tang W. Risk factors of critical & mortal COVID-19 cases: A systematic 
literature review and meta-analysis. J Infect. 2020 Aug;81(2):e16-e25. doi: 
10.1016/j.jinf.2020.04.021. Epub 2020 Apr 23. PMID: 32335169; PMCID: PMC7177098. 
 
Zheng H, Wu S, Chen W, Cai S, Zhan M, Chen C, Lin J, Xie Z, Ou J, Ye W. Meta-analysis of 
hybrid immunity to mitigate the risk of Omicron variant reinfection. Front Public Health. 2024 
Aug 26;12:1457266. doi: 10.3389/fpubh.2024.1457266. PMID: 39253287; PMCID: 
PMC11381385. 
 
Zou J, Kurhade C, Patel S, Kitchin N, Tompkins K, Cutler M, et al. Improved Neutralization of 
Omicron BA.4/5, BA.4.6, BA.2.75.2, BQ.1.1, and XBB.1 with Bivalent BA.4/5 Vaccine. bioRxiv. 
2022 Nov 17. https://doi.org/10.1101/2022.11.17.516898. 
 
Zou Y, Kamoi K, Zong Y, Zhang J, Yang M, Ohno-Matsui K. Vaccines and the Eye: Current 
Understanding of the Molecular and Immunological Effects of Vaccination on the Eye. Int J 
Mol Sci. 2024 Apr 26;25(9):4755. doi: 10.3390/ijms25094755. PMID: 38731972; PMCID: 
PMC11084287. 
 

For other NITAG recommendations 
 
https://www.nitag-resource.org/network/map

https://doi.org/10.1101/2022.11.17.516898
https://www.nitag-resource.org/network/map


 

 

Superior Health Council 

www.shc-belgium.be 

 
− 58 − 

VI COMPOSITION OF THE WORKING GROUP 

The composition of the Committee and that of the Board as well as the list of experts appointed 
by Royal Decree are available on the following website: About us. 

 

All experts joined the working group in a private capacity. Their general declarations of 
interests as well as those of the members of the Committee and the Board can be viewed on 
the SHC website (site: conflicts of interest). 
 
The following experts were involved in drawing up and endorsing this advisory report. The 
working group (NITAG meetings of June 2025) was chaired by David TUERLINCKX and 
Steven CALLENS. The scientific secretary was Fabrice PETERS. Once the advisory report 
was endorsed by the NITAG, it was ultimately validated by the Board and by mail by the NITAG 
on 02 Juli 2025. 
 
BLUMENTAL Sophie Pediatrics, Infectious Disease 

Medicine, Vaccinology, Primary 
Immunodeficiency Diseases, 
Pneumococcal Infections, 
Tuberculosis. 

ULB, CHIREC 

BOIY Tine Pediatrics, Rare Diseases, 
Congenital Hereditary and 
Neonatal Diseases and 
Abnormalities, Down Syndrome. 

UAntwerpen, UZA 

CALLENS Steven Internal Medicine, Infectious 

Disease Medicine, Emerging 

Communicable Diseases, Travel 

Medicine, Vaccinology, 

Tuberculosis, AIDS-HIV, Ebola, 

COVID-19. 

UGent, UZ Gent 

CHATZIS Olga Pediatrics, Infectious Disease 
Medicine, Congenital Hereditary 
and Neonatal Diseases and 
Abnormalities, Vaccinology. 

UCLouvain, Cliniques 
universitaires Saint-Luc 

CORNELISSEN Laura Obstetrics, Gynecology, 
Epidemiology, Infectious Disease 
Medicine, Maternal Health, Public 
Health. 

Sciensano 

DAELEMANS Siel Pediatrics, Infectious Disease 
Medicine, Pulmonary Medicine, 
Cystic Fibrosis, RSV, COVID-19. 

VUB, UZ Brussel 

CHRISTIAENS Thierry Pharmacology. CBIP/BCFI, UGent 

DOGNE Jean Michel Pharmacy and pharmacovigilance U Namur, AFMPS, EMA 

FRERE Julie Pediatrics and infectiology CHR Citadelle 

LEROUX-ROELS Isabel Vaccinology, infection prevention 

and microbiology 

UZ Gent 

MAERTENS Kirsten Vaccinology and maternal 

immunization 

U Antwerpen 
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MANIEWSKI-KELNER 
Ula 

Infectiology and travel medicine ITG-IMT-ITM 

SOENTJENS Patrick Travel medicine, vaccinology, 
zoonotic diseases, HIV 

ITG-IMT-ITM, Defense 

SWENNEN Béatrice Epidemiology and vaccinology ULB 

TUERLINCKX David Pediatrics and vaccinology CHU UCL Namur 

VAN DAMME Pierre Epidemiology, vaccinology, 
infectiology, public health 

U Antwerpen 

VAN LAETHEM Yves Infectiology, vaccinology and 
travel medicine 

ex-CHU Saint-Pierre, ULB 

WAETERLOOS 
Geneviève 

Quality of vaccines and blood 

products 

Sciensano 

 
The following experts were consulted during the last NITAG meeting on this subject and 
approved the general conclusions and recommendations. However, they did not participate in 
the final approval of the complete text by email: Sophie Blumental, Antoon De Schryver, Veerle 
Vekeman, Nele Alders, Marie-Angélique De Scheerder, Koen Vanden Driessche, Anne 
Tilmanne, and Julie Spoden. 
 
The following experts were heard but did not take part in endorsing the advisory report: 
 
DAEMS Joêl Directorate Drugs RIZIV-INAMI 

   

DRAGUEZ Bertrand Health Inspection Advisor FPS Health, RMG 

   

PERIN Belinda General medicine, Vaccinology AVIQ - ONE 

SABBE Martine Vaccinovigilance and safety of 
vaccines 

AFMPS-FAGG 

THEETEN Heidi Vaccinology VAZG 

TEUGHELS Stefan Medical Director Domus Medica 
General medicine, public health, EBM 

Domus Medica 
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About the Superior Health Council (SHC) 
 
The Superior Health Council is a federal advisory body. Its secretariat is provided by the 
Federal Public Service Health, Food Chain Safety and Environment. It was founded in 1849 
and provides scientific advisory reports on public health issues to the Ministers of Public Health 
and the Environment, their administration, and a few agencies. These advisory reports are 
drawn up on request or on the SHC's own initiative. The SHC aims at giving guidance to 
political decision-makers on public health matters. It does this on the basis of the most recent 
scientific knowledge. 
 
Apart from its 25-member internal secretariat, the Council draws upon a vast network of over 
500 experts (university professors, staff members of scientific institutions, stakeholders in the 
field, etc.), 300 of whom are appointed experts of the Council by Royal Decree. These experts 
meet in multidisciplinary working groups in order to write the advisory reports. 
 
As an official body, the Superior Health Council takes the view that it is of key importance to 
guarantee that the scientific advisory reports it issues are neutral and impartial. In order to do 
so, it has provided itself with a structure, rules and procedures with which these requirements 
can be met efficiently at each stage of the coming into being of the advisory reports. The key 
stages in the latter process are: 1) the preliminary analysis of the request, 2) the appointing of 
the experts within the working groups, 3) the implementation of the procedures for managing 
potential conflicts of interest (based on the declaration of interest, the analysis of possible 
conflicts of interest, and a Committee on Professional Conduct) as well as the final 
endorsement of the advisory reports by the Board (ultimate decision-making body of the SHC, 
which consists of 30 members from the pool of appointed experts). This coherent set of 
procedures aims at allowing the SHC to issue advisory reports that are based on the highest 
level of scientific expertise available whilst maintaining all possible impartiality. 
 
Once they have been endorsed by the Board, the advisory reports are sent to those who 
requested them as well as to the Minister of Public Health and are subsequently published on 
the SHC website (www.hgr-css.be). Some of them are also communicated to the press and 
to specific target groups (healthcare providers, universities, politicians, consumer 
organisations, etc.). 
 
In order to receive notification about the activities and publications of the SHC, please contact: 
info.hgr-css@health.belgium.be. 
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