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In the spring of 2021 the BelCoVac consortium was established, uniting the expertise of
Belgian immunological experts and clinicians across different universities and research
laboratories, the Belgian Pandemic Preparedness (BelPaPrep) Labs. The consortium allows
for the generation of data which is uniform and comparable throughout the different studies
it encompasses.

Each research lab was responsible for specific immune tests.
Binding Antibodies and B-cell elispot - Isabelle Desombere (Sciensano)
Neutralizing antibodies — Kevin Arién (Institute Tropical Medicine)
Avidity and T-cell flow cytometry - Arnaud Marchant (Université Libre de Bruxell
and Eva Lion (University of Antwerp)

All studies focused on monitoring the immune response in a number of (v
population groups after vaccination with different COVID-19 vaccines. Funding
the government through Sciensano and KCE.

Influence of prior infection with SARS-CoV-2 on occurrence of influenza-like illness
acute respiratory infection (PICOV) - Maria Goossens (Sciensano):

Due fto the strict non-pharmaceutical interventions enforced during the past winte
seasons, a historically low number of flu-like illnesses has been recorded in nursing
homes.

As a consequence, the required sample size was not reached to determine the influence
of a previous SARS-CoV-2 infection on the incidence of flu-like ilinesses.

Immune response to mRNA vaccine doses in SARS-CoV-2 infection naive nursing home
residents and staff (PICOV-VAC) - Maria Goossens (Sciensano):

After vaccination with two doses of the Pfizer/BioNTech COVID-19 mRNA vaccine, nursing
home residents developed delayed and diminished immune responses when compared
to nursing home staff. This was only the case for people who had not experienced a SARS-
CoV-2 infection prior to vaccination.

After booster vaccination (third dose, eight months after the first dose), this difference
in immune response between residents and staff had almost completely disappeared.

Safety and immunogenicity of demi-dose of two Covid-19 mRNA vaccines in healthy
population (REDU-VAC) - Maria Goossens (Sciensano):

Vaccination of healthy people below the age of 55 years with a reduced dose (twice
20ug) of the Pfizer/BioNTech COVID-19 mRNA vaccine, results in a slightly lower immune
response when compared to vaccination with the regular, full dose (twice 30ug).
Nevertheless, this lower immune response is still multifold higher than what is induced by
vaccination with e.g. Astra-Zeneca’s Vaxzevria or J&J's JCOVDEN vaccines. In other words,
a reduced dose of a superior mRNA vaccine could therefore potentially still be a better
or equivalent alternative to a full dose of a less efficient adenoviral vectored vaccine with
the aim of speeding up a vaccination campaign in fimes of vaccine shortages.
Study of a third reduced dose (10ug), compared to full dose (30ug) of the Pfizer/BioNTech
COVID-19 mRNA vaccine:
«  The slight difference in the immune response observed after two 20 ug doses
disappeared after the administration of a full third dose (30ug).
People vaccinated with a third reduced dose (10ug) after two full doses (30ug) had
the lowest immune response; while people vaccinated with 3 reduced doses (two
times 20ug followed by 10ug) had the highest response. Due to the small sample size
these results should be interpreted with caution. Further investigation is warranted.



SARS-CoV-2 vaccination in kidney transplant recipients and in hemodialysis patients: a
phase IV study of the immunogenicity and its determinants (Nephro-Vac) - Alain Lemoine
(Erasme):

Kidney transplant recipients and hemodialysis patients, both severely
immunocompromised, respond poorly to COVID-19 mRNA vaccination. Nevertheless,
additional boosters doses are able to elicit increasingly higher responses.

Interestingly, the above is only frue for SARS-CoV-2 infection naive patients, as previously
infected patients respond as well to vaccination as healthy people. This “hybrid immunity”,
induced by both infection and vaccination, is remarkable. The underlying mechanism of
which remains to be elucidated.

In addition, in this cohort of nephrology patients, low antibody and specific cellular
responses to vaccination were associated with incidence of vaccine breakthrough
infection in the months following a third vaccine dose.

T-cell responses may help compensate for the suboptimal antibody response to booster
vaccination in kidney transplant recipients. This study shows that humoral and cellular
immune responsesinduced by booster vaccination correlate with protection against SARS-
CoV-2 breakthrough infections (BTI) in kidney transplant recipients. These data emphasize
the importance of reaching and maintaining a high level of immunity through vaccination
in this vulnerable population and suggest that vaccines that induce potent cellular
immune responses, such as mRNA vaccines, may be particularly useful in populations
with suboptimal humoral immune responses to vaccination.

Vaccination against Covid-19 in cancer patients under active treatment (Onco-Vac) -
Marc Peeters (UZA):

Cancer patients under active tfreatment have a delayed and reduced immune response
to COVID-19 mRNA vaccination, especially those patients receiving chemotherapy
(independently of the timing of administration) or rituximab. Nevertheless, most
hematopoietic stem cell transplantation patients or patients with solid fumors, including
those under active anti-cancer treatment, benefit from additional booster doses. Patients
receiving rituximab, however, do not.

While it had already been shown by others that immune responses to AstraZeneca'’s
Vaxzevria are inferior to those following mRNA COVID-19 vaccination in healthy
people, it was shown here that this is also the case in cancer patients. This was
observed after primo-vaccination as well as after heterologous boosting with an
MRNA vaccine. In patients with cancer who received double-dose ChAdOx1, a third
heterologous dose of BNT162b2 was able to close the gap in antibody response.

Impact of the immune system on response to Covid-19 vaccine in allogeneic stem cell
recipients (Cov-Allo) - Frédéric Baron (CHU Liége):

Allogeneic hematopoietic stem cell transplantation recipients generally have a lower
immune response to COVID-19 mRNA vaccination, as well after primo-vaccination as
after booster doses. However, particularly patients experiencing chronic graft versus host
disease and those receiving rituximab that present with lower antibody responses than
healthy people.

A majority of allogeneic hematopoietic stem cell transplant patients without active
moderate/severe chronic graft versus-host disease are able to produce neutralizing
antibodies (Ab) against Delta and Omicron variants in response to a third dose of the
BNT162b2 vaccine.



Vaccination against Covid-19 in pregnant and lactating women in Belgium (PREGCOVAC)
- Kirsten Maertens (University of Antwerp):

In pregnant women, primary vaccination with two doses of mRNA vaccines (Pfizer or
Moderna) elicits a quantitatively and qualitatively higher and also faster immune
response compared to vaccination with two doses of AVV vaccines (Astra Zeneca).
Nevertheless, after administering a mRNA booster dose, there is a catch-up of the SA
CoV-2 RBD IgG antibody titer in the AVV group and titers are comparable with the
group after boosting with a mRNA vaccine.

In women vaccinated during pregnancy, there is transplacental transport of SA
RBD 1gG. Also, 1g8G and IgA antibodies are found in their breastmilk postpartu
contribute to protection of the neonate against severe infection due to COVID-

COVID-19 vaccination in breastfeeding mothers (COVALAC) - Eline Tommelein (
Universiteit Brussel):

COVID-19 vaccination in breastfeeding mothers resulted in the presence of both |
IgG antibodies in breast milk.

Two mRNA vaccines consistently elicited higher antibody titers in breast milk compare
to adenovector vaccines.

A booster shot with an mRNA vaccine led to a remarkable and significant resurgence of
both IgA and IgG antibodies in breast milk and yielded even higher titers than observed
after the initial vaccination.

COVID 19 and lung transplantation: study of clinical characteristics and humoral and
cellular response to SARS-CoV-2 infection and anti-SARS-CoV-2 vaccination in lung
transplant patients (LUNG-VAC) - Isabelle Etienne (Erasme):

Lung fransplant patients are known to be profoundly immunocompromised. Pre-
vaccination SARS-CoV-2 naive patients have a poorer response to the vaccine compared
tothe control population. However, boosters canincrease the level of antibodies, including
neutralizing antibodies. The cellular immune response to the vaccine remains low.
Pre-infected lung transplant patients have a humoral response similar to the control
population.

After a complete vaccination schedule with 3 doses, occurrence of breakthrough
infections has nevertheless been observed. Surprisingly, the infected patients have higher
levels of antibodies, especially neutralizing ones, than the others (period between day 28
post dose 3 and before dose 4). This can be explained by their younger age. However, the
most determining factor to get infected seems to be the lifestyle and the associated risk of
exposure (work, school children).

Presence of antibodies does not seem to be the factor that determines the risk for infection,
although it protects from a severe disease.




Immunogenicity after COVID-19 vaccines in Adapted Schedules in healthy adults
(IMCOVAS) - Katie Steenackers/Nikita Hanning (University of Antwerp) (funded by KCE):

Prolonging interval between the two primary doses of an mRNA vaccine elicit a non-
inferior humoral immune response compared to the standard interval.
Lowering the vaccine dose of an mRNA led to non-inferiority for the development of
neutralizing antibodies and to a robust development of avidity.
Heterologous vaccination with 2 mRNA vaccines led to comparable humoral immune
responses as homologue mRNA vaccination.
Heterologous vaccination with mRNA and adenovector based vaccines led to inferior
humoral immune responses compared to homologue mRNA vaccination.
Infradermal administration with 20% of an mRNA vaccine is not supported by the data
from this trial.
The third dose or first booster dose showed non-inferiority for all adapted schedules
compared to the reference regimen, and was independent from the brand/dose used for
the third dose.

Longitudinal follow-up of SARS-CoV-2 immunity in immunocompromised populations in
Belgium (COVICO) - Maria Goossens (Sciensano):

The different groups of COVICO (PICOV-VAC, REDU-VAC, transplanted and hemodialyzed
NEPHRO-VAC) had similar anti-RBD binding Ab titers at visit 1 (Jan-Feb 2023) (GMTs
around 2320-2844 BAU/ml) compared to those observed 28 days after 3th dose (Sep-Oct
2021) except in LUNG-VAC for which titers were lower (GMT of 299, and still some no-
responders).
At visit 2 (June 2023), anti-RBD binding Ab titers remained stable with a GMT
between 1950-2885 BAU/mI (PICOV-VAC, REDU-VAC, transplanted and hemodialyzed
NEPHROVAC) except for lung transplant patients (GMT of 173).
81/246 (33%) re-infections were identiefied between visit 1 (Jan-Feb 2023) and 2
(June 2023): 3/30=10% in LUNG-VAC, 26 in NEPHRO-VAC (4/26=15% in hemodialyzed
and 22/46=48% in transplanted patients), 39 in PICOV-VAC (15/38=39% in residents,
24/69=35% in staff), and 13/37=35% in REDU-VAC.

Initial results of these studies have been presented at the Superior Health Council, Task
force vaccination, Task force therapeutics and Crisis Cell Public Health.



Steering Committee

Sciensano
Maria Goossens

Stéphanie Depickére

Alexia Charles

Isabelle Desombere

CHU Liege/ ULiege

Frédéric Baron
Grégory Ehx

ULB Erasme
Arnaud Marchant
Alain Le Moine
Isabelle Etienne
Delphine Kemlin
Nicolas Gemander
Pieter Pannus
Stanislas Goriely

KCE
Frank Hulstaert
Nelle Stocquart

ITM
Kevin Arién
Patrick Soentjens

UZA

Marc Peeters
Peter Van Dam
Timon Vandamme
Ina De Prins

VUB

Eline Tommelein
Joeri Aerts

UGent/UZ Gent
Geert Leroux-Roels
Isabel Leroux-Roels

UA (Antwerp)
Kirsten Maertens
Eva Lion

Nikita Hanning




References

Canti L, Humblet-Baron S, Desombere I, Neumann J, Pannus P, Heyndrickx L, et al.
Predictors of neutralizing antibody response to BNT162b2 vaccination in allogeneic
hematopoietic stem cell fransplant recipients. J Hematol Oncol. 2021;14(1):174.
Goossens ME, Neven KY, Pannus P, Barbezange C, Thomas |, Gucht SV, et al. The prior
infection with SARS-CoV-2 study (PICOV) in nursing home residents and staff - study
protocol description and presentation of preliminary findings on symptoms. Arch Public
Health. 2021;79(1):195.

Pannus P, Neven KY, De Craeye S, Heyndrickx L, Vande Kerckhove S, Georges D, et al.
Poor antibody response to BioNTech/Pfizer COVID-19 vaccination in SARS-CoV-2 naive
residents of nursing homes. Clin Infect Dis. 2022.

Peeters M, Verbruggen L, Teuwen L, Vanhoutte G, Vande Kerckhove S, Peeters B, et
al. Reduced humoral immune response after BNT162b2 coronavirus disease 2019
messenger RNA vaccination in cancer patients under antineoplastic treatment. ESMO
Open. 2021;6(5):100274.

Triest D, Geebelen L, De Pauw R, De Craeye S, Vodolazkaia A, Verbrugghe M, et al.
Performance of five rapid serological tests in mild-diseased subjects using finger prick
blood for exposure assessment to SARS-CoV-2. J Clin Virol. 2021;142:104897.

Arién KK, Heyndrickx L, Michiels J, Vereecken K, Van Lent K, Coppens S, et al. Three doses
of BNT162b2 vaccine confer neutralising anftibody capacity against the SARS-CoV-2
Omicron variant. NPJ Vaccines. 2022;7(1):35.

Canti L, Arién KK, Desombere |, Humblet-Baron S, Pannus P, Heyndrickx L, et al. Antibody
response against SARS-CoV-2 Delta and Omicron variants after third-dose BNT162b2
vaccination in allo-HCT recipients. Cancer Cell. 2022.

Debie Y, Vandamme T, Goossens ME, van Dam PA, Peeters M. Antibody titres before and
after a third dose of the SARS-CoV-2 BNT162b2 vaccine in patients with cancer. Eur J
Cancer. 2022;163:177-9.

Kemlin D, Lemy A, Pannus P, Desombere I, Gemander N, Goossens ME, et al. Hybrid
immunity fo SARS-CoV-2 in kidney transplant recipients and hemodialysis patients. Am
J Transplant. 2022;22(3):994-5.

Pannus P, Depickére S, Kemlin D, Houben S, Neven KY, Heyndrickx L, et al. Safety and
immunogenicity of a reduced dose of the BNT162b2 mRNA COVID-19 vaccine (REDU-
VAC): A single blind, randomized, non-inferiority trial. PLOS Global Public Health.
2022;2(12):e0001308.

van Dam, P.A., Debie, Y., Teuwen, L., Verbruggen, L., Vanhoutte, G., Peeters, B., Croes, L.,
Vulsteke, C., Anguille, S., Vandamme, T., Peeters, M., 2022. Comparison of S1 antibody
titers between BNT162b2 and ChAdOx1 COVID-19 vaccination in cancer patfients. ESMO
Open 7, 100414. https://doi.org/10.1016/j.esmoop.2022.100414

Debie, Y., Dam, P.A. van, Goossens, M.E., Peeters, M., Vandamme, T., 2023. Boosting
capacity of a fourth dose BNT162b2 in cancer patients. European Journal of Cancer
179, 121-123. https://doi.org/10.1016/j.ejca.2022.11.016



Debie, Y., Van Audenaerde, J.R.M.,Vandamme, T., Croes, L., Teuwen, L.-A., Verbruggen, L.,
Vanhoutte, G., Marcq, E., Verheggen, L., Le Blon, D., Peeters, B., Goossens, M.E., Pannus,
P., Arién, K.K., Anguille, S., Janssens, A., Prenen, H., Smits, E.L.J., Vulsteke, C., Lion, E.,
Peeters, M., van Dam, P.A., 2023. Humoral and Cellular Immune Responses against SARS-
CoV-2 after Third Dose BNT162b2 following Double-Dose Vaccination with BNT162b2
versus ChAdOx1 in Patients with Cancer. Clinical Cancer Research 29, 635-646. hitp
doi.org/10.1158/1078-0432.CCR-22-2185

Kemlin, D., Gemander, N., Depickere, S., Olislagers, V., Georges, D., Waege

Pannus, P.,, Lemy, A., Goossens, M.E., Desombere, |., Michiels, J., Vande
Heyndrickx, L., Arién, K.K., Matagne, A., Ackerman, M.E., Le Moine, A., Ma
2023. Humoral and cellular immune correlates of protection against COVID-1
transplant recipients. American Journal of Transplantation 23, 649-658. h
org/10.1016/j.ajt.2023.02.015

Pannus, P, Depickeére, S., Kemlin, D., Georges, D., Houben, S., Olislagers, V., Waeg
A., De Craeye, S., Francotte, A., Chaumont, F., Van Oostveldt, C., Heyndrickx, L., Michi
J., Willems, E., Dhondt, E., Krauchuk, M., Schmickler, M.-N., Verbrugghe, M., Van Loon, N.,
Dierick, K., Matagne, A., Desombere, |., Arién, K.K., Marchant, A., Goossens, M.E., 2023.
Third dose of COVID-19 mRNA vaccine closes the gap in immune response between
naive nursing home residents and healthy adults. Vaccine 41, 2829-2836. https://doi.
org/10.1016/j.vaccine.2023.03.047

Baron, F., Canti, L., Arién, K.K., Kemlin, D., Desombere, |., Gerbaux, M., Pannus, P., Beguin,
Y., Marchant, A., Humblet-Baron, S., 2022. Insights From Early Clinical Trials Assessing
Response o mMRNA SARS-CoV-2 Vaccination in Immunocompromised Patients. Frontiers
in Immunology 13: 827242. https://doi.org/10.3389/fimmu.2022.827242

Konnova, A., De Winter, F.H.R., Gupta, A., Verbruggen, L., Hotterbeekx, A., Berkell, M.,
Teuwen, L.-A., Vanhoutte, G., Peeters, B., Raats, S., Massen, |.V. der, De Keersmaecker, S.,
Debie, Y., Huizing, M., Pannus, P., Neven, K.Y., Arién, K.K., Martens, G.A., Bulcke, MV.D,,
Roelant, E., Desombere, |., Anguille, S., Berneman, Z., Goossens, M.E., Goossens, H.,
Malhotra-Kumar, S., Tacconelli, E., Vandamme, T., Peeters, M., van Dam, P., Kumar-Singh,
S., 2022. Predictive model for BNT162b2 vaccine response in cancer patients based on
blood cytokines and growth factors. Frontiers in Immunology 13:1062136. doi: https://
doi.org/10.3389/fimmu.2022.1062136

Report from IMCOVAS (IMCOVAS csr - final version 1.0 dd 08June2023)



Posters

Safety and immunogenicity of a reduced dose of the BNT162b2 mRNA COVID-19 vaccine
(REDU-VAC): A single blind, randomized, non-inferiority trial

P.Pannusl; S. Depickerel; D. Kemlin2 ; S. Houbenl; C. Y. Nevenl; L. Heydrickx3 ; J. Michiels3; E. Willems3 ; S. De
Craeyel; A. Francottel; F. Chaumontl; V. Olislagers2; A. Waegemans2; M. Verbrugghe4; M-N. Schmickler4; S.
Van Guchtl; K. Dierickl; A. Marchant2; I. Desomberel; K. K. Arién3,5; M. E. Gossensl

1. Scientific Direction Infectious Diseases in Humans, Sciensano, Brussels, Belgium; 2. Institute for Medical
Immunology and ULB Centre for Researchin Immunology (U-CRI), Université Libre de Bruxelles (ULB), Gosselies,
Belgium ; 3. Department of Biomedical Sciences, Virology Unit, Institfute of Tropical Medicine, Antwerp,
Belgium; 4. Mensura EDPB, Occupational Health Service, Antwerp, Belgium; 5. Department of Biomedical

Sciences, University of Antwerp, Antwerp, Belgium

Poor Antibody Response to BioNTech/Pfizer Coronavirus Disease 2019 Vaccination in

Severe Acute Respiratory Syndrome Coronavirus 2-Naive Residents of Nursing Homes

P. Pannusl; C. Y. Nevenl; S. De Craeyel; Leo Heydrickx2 ; S. Vande Kerckhovel ; D. Georges J3,4; J. Michiels2 ;
A.Francottel; M. Van Den Bulcke5; M. Zreiné; S. Van Guchtl; M-N. Schmickler7; M. Verbrugghe7; A. Matagne4;
I. Thomasl ; K. Dierickl ; J. A. Weiner8; M. E. Ackerman8; S. Goriely3; M. E. Goossensl; K. K. Arién2,9; I.
Desomberel; A. Marchant3

1. SD Infectious Diseases in Humans, Sciensano, Brussels, Belgium; 2Virology Unit, Deparifment of
BiomedicalSciences, Institute of Tropical Medicine, Antwerp, Belgium; 3. Institute for Medical Immunology
and ULB Centre for Research in Immunology (U-CRI), Université Libre de Bruxelles (ULB), Gosselies, Belgium;
4. Laboratory of Enzymology and Protein Folding, Centre for Protein Engineering, InBioS, University of Liége,
Liege, Belgium;

5. SD Epidemiology and Public Health, Sciensano, Brussels, Belgium; 6. InfYnity Biomarkers, Lyon, France; 7.
Mensura EDPB, Occupational Health Service, Antwerp, Belgium; 8. Thayer School of Engineering, Dartmouth
College, Hanover, NH 03755, USA; 9. Department of Biomedical Sciences, University of Antwerp, Antwerp,
Belgium

Third dose of COVID-19 mRNA vaccine closes the gap in immune response between naive

nursing home residents and healthy adults

P. Pannusl ; S. Depickerel ; D. Kemlin2 ; D. Georges2,3 ; S. Houbenl ; V. Olislagers J2 ; A. Waegemans2 ; S.De
Crayel ; A. Francottel ; F. Chaumontl ; C. Van Oostveldtl ; L. Hendrickx4 ; J. Michiels4 ; E. Willems4 ; E. Dhondt
4; M. Krauchuk4 ; M-N. Schmickler5; M. Verbrugghe5; N. Van Loon5; K. Dierickl ; A. Matagne3 ; |.Desomberel
; K. KArién4,6 ; A. Marchant2; M. E. Goossensl

1. SD Infectious Diseases in Humans, Sciensano, Brussels, Belgium; 2 Institute for Medical Immunology and
ULB Centre for Research in Immunology (U-CRI), Université K Libre de Bruxelles (ULB), Gosselies, Belgium; 3.
Laboratory of Enzymology and Protein Folding, Centre for Protein Engineering, InBioS, University of Liege,
Liege, Belgium; 4.Virology Unif, Department of Biomedical Sciences, Institute of Tropical Medicine, Antwerp,
Belgium; 5. Mensura EDPB, Occupational Health Service, Antwerp, Belgium; 6. Department of Biomedical
Sciences, University of Antwerp, Antwerp, Belgium



Different COVID-19 vaccine platforms in pregnancy: A multidimensional approach to

humoral immunity
L. De Brabanderel; S.Herzog2; A. Vercoutere3; N. Dauby4; A. Marchant5; |. Desombereé; K. Arién7; K.Maertensl

1.Centreforthe EvaluationofVaccination,Vaccine&InfectiousDiseasesInstitute, University of Antwerp,Antwerp,
Belgium; 2. Institute for Medical Informatics, Statistics, and Documentation, Medical University of Graz, Graz,
Austria, Graz, Austria; 3. Department of Obstetrics and Gynaecology, Erasmus Hospital, Brussels, Belgium;
4. Department of Infectious diseases, CHU Saint-Pierre, Université Libre de Bruxelles, Brussels, Belgium; 5.
Institute for Medical Immunology, Université Libre de Bruxelles, Brussels, Belgium ; 6. SD Infectious Disea

Humans, Sciensano, Ukkel, Belgium; 7. Virology Unit, Institute of Tropical Medicine, Antwerp, Belgiu

COvid VACcination during LACtation: the COVALAC study
J. Muyldermansl1,2,3,4,5,6; K. Maertensé; |.Desombere7; J. Aerts8; E. Tommeleinl

1. Department of Pharmaceutical and Pharmacological Sciences (FARM), Faculty of Medicine
Vrije Universiteit Brussel, Laarbeeklaan 103, 1090 Jette, Belgium; 2. Flemish Organisation of Mi
Haantjeslei 185-01, 2018 Antwerpen, Belgium; 3. Midwifery Education, Department of Healt
College Brussels, Laarbeeklaan 119, 1090 Jette, Belgium; 4. Midwifery practice InTeam, Waversestee
1560 Hoeilaart, Belgium; 5. Care4Education, Mechelsebaan 12, 3190 Boorimeerbeek, Belgium; 6. Ce
the Evaluation of Vaccination, Vaccine & Infectious Diseases Institute, University of Antwerp, Universiteits
1, 2610 Wilrijk, Belgium; 7. Sciensano, SD Infectious Diseases in Humans, Ukkel, Belgium8 Neuro-Aging & Vir
Immunotherapy (NAVI),Vrije Universiteit Brussel, Laarbeeklaan 103, 1090 Jette, Belgium

Do lung transplant recipients respond to Covid-19 vaccine despite immunosuppressive
treatment? LUNG-VAC cohort

|. Etiennel,3; C.Knoopl; D. Kemlin2; A. Van Muylem1; V. Olislagers?; A. Waegemans?; P. Pannus3; |. Desombere4;
M. Goossens4; K. Arién5; A. Marchant3

1. Chest Department, HUB Erasme, Brussels, Belgium; 2. Nephrology Department, HUB Erasme, Brussels,
Belgium; 3. Institute for Medical Immunology, Brussels, Belgium; 4. Institutde Santé Publique, Sciensano,

Brussel, Belgium; 5. Virology unit, ITM, Anvers, Belgium

Humoral and cellular immune correlates of protection against COVID-19 in kidney

transplant recipients

D. Kemlinl,2; N. Gemanderl; S. Depickére3; V. Olislagersl; D. Georgesl,7; A. Waegemansl; P. Pannus3; A.
Lemy4; M. E. Goossens3; [.Desombere3; J. Michiels5; M. Vandevenne?7; L. Heyndrickx5; K.K. Arién5,6; A.
Matagne7; M.E. Ackerman8; A. Le Moine2; A. Marchantl

1. Institute for Medical Immunology, ULB; 2. Department of nephrology, Erasme hospital, Bruxelles, ULB; 3.
Scientific Direction Infectious Diseases in Humans, Sciensano; 4. Department of nephrology, Marie Curie
Hospital, Charleroi; 5. Virology unit, ITM, Anvers; 6. Department of Biomedical Sciences, University of Antwerp,
Antwerp; 7. Laboratory of enzymology and protein folding, InBioS, Université de Liege, Liége BELGIUM; 8.
Thayer School of Engineering, Darthmouth College, Hanover, USA



Hybrid immunity overcomes defective immune response to COVID-19 vaccination in

kidney transplant recipients

N. Gemanderl; D. Kemlinl,2; S. Depickére3; N. S. Kelkar4; P. Pannusl; S. Sharmal; A. Waegemansl; V.
Olislagersl; D. Georgesl,5; E. Dhondté6; M. Bragaé; L. Heyndrickxé; J. Michielsé; A. Thiriardl; A. Lemy7;
M. Vandevenne5; M. E. Goossens3; A. Matagne5; |. Desombere8; K. K. Ariéné,9; M. E. Ackerman4,10; A. Le
Moinel,2; A. Marchantl

1. Institute for Medical Immunology and ULB Centre for Research in Immunology (U-CRI), Université Libre
de Bruxelles (ULB), Gosselies, Belgium; 2. Department of Nephrology, Dialysis and Transplantation, Erasme
Hospital, Université Libre de Bruxelles (ULB), Brussels, Belgium; 3. Clinical Trial Unit, Scientific Direction
Infectious Diseases in Humans, Sciensano, Brussels, Belgium; 4. Department of Microbiology and Immunology,
Geisel School of Medicine at Dartmouth, Dartmouth College, Hanover, NH, USA; 5. Laboratory of Enzymology
and Profein Folding, Centre for Protein Engineering, InBioS, University of Liege, Liege, Belgium; 6. Virology
Unit, Department of Biomedical Sciences, Institute of Tropical Medicine, Antwerp, Belgium; 7. Department of
Nephrology, Marie Curie Hospital, Charleroi, Belgium; 8. Laboratory of Immune Response, Scientific Direction
Infectious Diseases in Humans, Sciensano, Brussels, Belgium; 9. Department of Biomedical Sciences, University

of Antwerp, Antwerp, Belgium; 10. Thayer School of Engineering, Dartmouth College, Hanover, NH, USA

Immune responses fo BNT162b2 mRNA COVID-19 vaccine in allo-HCT recipients:

preliminary findings from a systems vaccinology study
L. Cantil*; O. Kwan*1; G. Ehx1; S. Goriely2; A. Marchant2; Y. Beguinl,3; S. Humblet-Baron4; F. Baron1,3
*co-first authors

1. Laboratory of Hematology, GIGA-I3, University of Liege, Belgium; 2. Institute for Medical Immunology and
ULB Center for Research in Immunology (U-CRI), Université Libre de Bruxelles (ULB), Gosselies, Belgium; 3.
Department of Medicine, Division of Hematology, CHU of Liége, Belgium; 4. Department of Microbiology,

Immunology and Transplantation, Laboratory of Adaptive Immunology, KU Leuven, Belgium

Reduced humoral immune response after BNT162b2 COVID-19 mRNA vaccination in

cancer patients under anti-neoplastic treatment

M. Peetersl,2; L. Verbruggenl*; L. Teuwenl; G. Vanhouttel; S. Vande Kerckhove3; B. Peeters4; S. Raatsl; I.
Van der Massenl; S. De Keersmaeckerl; Y. Debiel; M. Huizing5; P. Pannusé; K.Nevené; K. K.Arién7,8; G. A.
Martensl,6; M. Van Den Bulckeé; E. Roelant10,11; |. Desombere3; S. Anguillel; M. Goossensé; TVandammel,2*;
P. van Dam1*

*Equally confributing

1. Multidisciplinary Oncologic Centre Antwerp (MOCA), Antwerp University Hospital, Drie Eikenstraat 655,
2650 Edegem, Belgium; 2. Center for Oncological Research (CORE), Integrated Personalized and Precision
Oncology Network (IPPON), University of Antwerp and Antwerp University Hospital, Drie Eikenstraat 655, 2650
Edegem, Belgium; 3. SD Infectious Diseases in Humans, Service Immune response, Sciensano, Rue Juliefte
Wytsmanstraat 14, 1050 Brussels, Belgium.; 4. Department of Laboratory Medicine, Antwerp University
Hospital, Drie Eikenstraat 655, 2650 Edegem, Belgium.; 5. Biobank Antwerp, Drie Eikenstraat 655, 2650 Edegem,
Belgium; 6. SD Epidemiology and Public Health, Sciensano, Rue Juliette Wytsmanstraat 14, 1050 Brussels
Belgium; 7. Virology Unit, Institute of Tropical Medicine Antwerp, Nationalestraat 155, 2000 Antwerp, Belgium;
8. Department of Biomedical Sciences, University of Antwerp, Wilrijkstraat 10, 2650 Edegem, Belgium; 9.
Department of Laboratory Medicine, AZ Delta General Hospital, Roeselare, Belgium; 10. Clinical Trial Center
(CTC), CRC Antwerp, Antwerp University Hospital, University of Antwerp, Drie Eikenstraat 655, 2650 Edegem,
Belgium; 11. StatUa, Center for Statistics, University of Antwerp Prinsstraat 13, 2000 Antwerpen, Belgium.



Humoral and cellular immune responses against SARS-CoV-2 after 3rd dose BNT162b2

following dual-dose vaccination with BNT162b2 vs ChAdOx1 in cancer patients

Y. Debiel,2*; J. R. M. Van Audenaerde2*; T. Vandammel,2*; L. Croes2,3; L-A. Teuwenl; L. Verbruggenl; G.
Vanhouttel; E. Marcqg2; L. Verheggenl; D. Le Blon2; B. Peeters4; M. E. Goossens5; P. Pannusé; K. K. Ariéné,7;S.
Anguille8,9; A. Janssensl,2; H. Prenenl,2; E. L. J. Smits2; C. Vulsteke2,3; E. Lion8; M. Peetersl,2*; P. A. van
Daml,2*

*Equally contributing; Corresponding author

1. Multidisciplinary Oncological Center Antwerp (MOCA), Antwerp University Hospital (UZA), Drie Eikens
655, 2650 Edegem, Belgium; 2. Center for Oncological Research (CORE), Integrated Personalized and
Oncology Network (IPPON), University of Antwerp, Universiteitsplein 1, 2610 Wilrijk, Belgium; 3. Ge
Kankercentrum Gent (IKG), AZ Maria Middelares, Buitenring Sint-Denijs 30, 9000 Gent, Belgium; 4
of Laboratory Medicine, Antwerp University Hospital, Drie Eikenstraat 655, 2650 Edegem, Belgi
Infectious Diseases in Humans, Service Immune response, Sciensano, Rue Juliette Wytsmanstra
Brussels, Belgium; 6. Virology Unit, Institute of Tropical Medicine Antwerp (ITM), Nationalestra
Antwerpen, Belgium.; 7. Department of Biomedical Sciences, University of Antwerp, Universitei
Wilrijk, Belgium.; 8. Laboratory of Experimental Hematology (LEH), Vaxinfectio, Faculty of Medi
Health Sciences, University of Antwerp, Universiteitsplein 1, 2610 Wilrijk, Belgium.; 9. Division of H

Antwerp University Hospital (UZA), Drie Eikenstraat 655, 2650 Edegem, Belgium

Humoral immune response after ChAdOx1 COVID-19 vaccination in cancer patients under

anti-neoplastic treatment
L.Verbruggenl*;YanaDebil,2b*; G.Vanhouttel*; B.Peeters3;S.Raatsl;l.VanderMassenl;S.DeKeersmaeckerl;
L. Croes2,4; C. Vulsteke2,4; M. Huizing5; P. Pannusé; S. Anguillel; M. Goossensé; TVandammel,2*; P. van
Daml1,2*; M. Peetersl,2*

*Equally contributing

1. Multidisciplinary Oncologic Centre Antwerp (MOCA), Antwerp University Hospital, Drie Eikenstraat 655,
2650 Edegem, Belgium; 2. Center for Oncological Research (CORE), Integrated Personalized and Precision
Oncology Network (IPPON), University of Antwerp and Antwerp University Hospital, Drie Eikenstraat 655,
2650 Edegem, Belgium.; 3. Department of Laboratory Medicine, Antwerp University Hospital, Drie Eikenstraat
655, 2650 Edegem, Belgium.; 4. Gelntegreerd Kankercentrum Gent (IKG), AZ Maria Middelares, Buitenring
Sinf-Denijs 30, 9000 Gent, Belgium; 5. Biobank Antwerp, Drie Eikenstraat 655, 2650 Edegem, Belgium; 6. SD

Epidemiology and Public Health, Sciensano, Rue Juliette Wytsmanstraat 14, 1050 Brussels Belgium



Long-term dynamics of anti-SARS-CoV-2 IgG antibodies post-COVID-19 primo and dual

booster vaccination in a Belgian oncological population

Y. Debiel,b2*, T. Vandammel,2*, L. Croes 2,3, C. Vulsteke2,3 , W. Demey4, W. Lybaert5, M. Hanssensé, A. Bols7,
J. Van ongeval8, A. De Becker9, B. Peeters10, M. E. Goossensll, P. Pannusll, S. Anguillel,12, M. Peetersl1,2*, P.
A.van Dam 1,2*

*Equally contributing

1. Multidisciplinary Oncological Center Antwerp (MOCA), Antwerp University Hospital (UZA), Drie Eikenstraat
655, 2650 Edegem, Belgium.; 2. Center for Oncological Research (CORE), Integrated Personalized and Precision
Oncology Network (IPPON), University of Antwerp, Universiteitsplein 1, 2610 Wilrijk, Belgium; 3. Gelntegreerd
Kankercentrum Gent (IKG), AZ Maria Middelares, Buitenring Sint-Denijs 30, 9000 Gent, Belgium ; 4. Deparment
of Medical and digestive Oncology, AZ Klina, Augustijnslei 100, 2930 Brasschaat, Belgium; 5. Deparment of
Medical and digestive Oncology, VITAZ, Moerlandstraat 1, 9100 Sint-Niklaas, Belgium; 6. Kankercentrum
medische oncologie, AZ Groeninge, President Kennedylaan 4, 8500 Kortrijk, Belgium; 7. Oncology department,
AZ Sint-Jan Brugge, Ruddershove 10, 8000 Brugge, Belgium; 8. Department of gastroenterology and digestive
Oncology, Groenebriel 1, 9000 Gent, Belgium; 9. Department of Hematology, Universitair Ziekenhuis Brussel,
Laarbeeklaan 101, 1090 Brussels, Belgium; 10. Department of Laboratory Medicine, Antwerp University
Hospital, Drie Eikenstraat 655, 2650 Edegem, Belgium.; 11. SD Infectious Diseases in Humans, Service Immune
response, Sciensano, Rue Juliette Wytsmanstraat 14, 1050 Brussels, Belgium; 12. Division of Hematology,

Antwerp University Hospital (UZA), Drie Eikenstraat 655, 2650 Edegem, Belgium

Predictive model for BNT162b2 vaccine response in cancer patients treated with antineoplastic

drugs based on blood cytokines and growth factors

A. Konnoval,2t; F. H. R. De Winterlt; A. Guptal,2; L. Verbruggen3; A. Hofterbeekx1; M. Berkelll,2; L. Teuwen4;
G. Vanhoutte3,4; B. Peeters5; S. Raats3; I. Van der Massen3; S. De Keersmaecker3; Y. Debie3,4; M. Huizingé;
P. Pannus7; K. Y. Neven7,8,9; K. K. Ariénl0,11; G. A. Martensl2; M. Van Den Bulcke7; E. Roelant13,14; I.
Desomberel5; S. Anguille4; Z. Berneman3,4; M. E. Goossenslé; H. Goossens2; S. Malhotra-Kumar2; E.
Tacconellil7; T. Vandamme3,4; M. Peeters3,4tt; P. van Dam3,4tt; S. Kumar-Singhl,2

tShared first authors ttShared senior authors

1. Molecular Pathology Group, Laboratory of Cell Biology & Histology, Faculty of Medicine and Health
Sciences, University of Antwerp, Belgium; 2. Laboratory of Medical Microbiology, Vaccine and Infectious
disease Institute, University of Antwerp, Belgium; 3.Multidisciplinary Oncological Center Antwerp (MOCA),
Antwerp University Hospital, Belgium; 4. Center for Oncological Research (CORE), Integrated Personalized and
Precision Oncology Network (IPPON), University of Antwerp, Belgium; 5. Department of Laboratory Medicine,
Antwerp University Hospital, Belgium; 6. Biobank Antwerp, Belgium; 7. Scientific Directorate Epidemiology and
Public Health, Sciensano, Belgium; 8. Centre for Environmental Sciences, Hasselt University, Hasselt, Belgium;
9. Federal Public Service (FPS) Health, Food Chain Safety and Environment, Brussels, Belgium; 10. Virology
Unift, Institute of Tropical Medicine Antwerp, Belgium; 11. Department of Biomedical Sciences, University of
Antwerp, Belgium; 12. Department of Laboratory Medicine, AZ Delta General Hospital, Roeselare, Belgium;
13. Clinical Trial Center (CTC), CRC Antwerp, Antwerp University Hospital, University of Antwerp, Belgium; 14.
StatUa, Center for Statistics, University of Antwerp, Antwerp, Belgium; 15. Service Immune response, Scienfific
Directorate Infectious Diseases in Humans, Sciensano, Belgium; 16. Scientific Directorate Infectious Diseases
in Humans, Sciensano, Belgium; 17. Division of Infectious Diseases, Department of Diagnostics and Public
Health, University of Verona, Verona, ltaly.



\0/ INSTITUTE
8/ Hopital I | m °’TROPIC \/%mens UNIVERSITE Un|ver5|ty 4 VRIJE
< ura
sciensano Cde Liege Erasme MED! INE 7 ULB LDIEB;§UXELLES l} of AntwerP Um glglllJ\égEE”E”

Safety and immunogenicity of a reduced dose of the
BNT162b2 mRNA COVID-19 vaccine (REDU-VAC): A single
blind, randomized, non-inferiority trial
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CONCLUSION: Binding and neutralizing antibody response
of reduced doses of the BNT162b2 mRNA vaccine were
inferior to the full dose, but still markedly higher than
responses induced by other approved COVID-19 vaccines
with proven efficacy. They may offer additional benefit as
compared to the vaccines currently in use in most low and
middle-income countries, warranting larger immunogenicity
and effectiveness trials.

Fractional dosing of COVID-19 vaccines could accelerate
vaccination rates in low-income countries. Dose-finding studies
of the mRNA vaccine BNT162b2 (Pfizer-BioNTech) suggest that
a fractional dose induces comparable antibody responses to the
full dose in people <55 years. Here, we report the safety and
immunogenicity of a fractional dose regimen of the BNT162b2
vaccine.

Methods

+ REDU-VAC is a participant-blinded, randomised, phase 4, non-inferiority
study investigating safety, reactogenicity and immunogenicity

+ Adults 18-55 years old, either COVID-19 previously infected or infection
naive, were randomly assigned to receive 20ug/20ug (fractional dose) or
30ug/30pg (full dose) of BNT162b2, with an interval of 21 days

« Blood samplings done before the 2 doses administration (days 0 and 21),
on day 28 after dose 2 (day 49), and at month 6 after dose 1

+ SARS-CoV-2 anti-receptor binding domain (RBD) specific IgG
concentrations, neutralizing antibody titres against SARS-CoV-2 Wild type
(WT) and against Delta and BA.1 omicron variants. Cellular responses
measured on a subsample of 45 randomly selected participants.

+  Primary outcome: geometric mean ratio (GMR) of SARS-CoV-2 anti-RBD
IgG titres at day 28 post dose 2 between the reduced and full dose
regimens

« The reduced dose was considered non-inferior to the full dose if the lower
limit of the two-sided 95% ClI of the GMR was >0.67.

« Primary analysis was done on the per-protocol population, including
infection naive participants only: 60 vs. 64 people in the 20ug and 30ug
cohorts respectively

Table 1. Demographics, characteristics by study groups

Per-protocol Intention-to-treat
Characteristic 20 ug 30 pg (n=64) 20 pg (n=70) 30 ug (n=71)
(n=60)
Age (years, mean & SD) 404+7.5 41082 39.8+7.9 41.0+8.0
Sex Female 43 (72%) 43 (67%) 49 (70%) 49 (69%)
Ethnicity White 56 (93%) 63 (98%) 65 (93%) 69 (97%)
BMI (mean + SD) 23.8£33 24.8+43 24339 248+4.2
Comorbidities (under Cardiovascu 1 (1.7%) 2(3.1%) 2(2.9%) 2(2.8%)
control) lar
Oncological 0 1(1.6%) 0 1(1.4%)
y 0 1(1.6%) 0 1(1.4%)
Per-protocol :
1 30pg GMR d
SARS-CoV-2-anti-RBD lgG '
n 60 64 |_,'{_|
GMT in BAU/ml 1705 2387 0.714 '
(95%CDH __ (1315-2211) (1899-3001) (0.540-0.944) 1
Neutralizing antibodies (Wuhan) 1
n 60 64 - |—.—.—|
NTso 160 216 0.740 h
95%Cl)  (124-206) (172-270) (0.562-0.974) !
Neutralizing antibodies (Delta) '
n 56 63 2 1 |_’_|
NTso 39 40 0.962 '
(95% CI) (31-48) (33-49) (0.760-1.217) !
'

0.6 0.7 08 09 1.0 1.1 1.2

ratio reduced dose / full dose
Fig 1. Immune responses by study arm at day 49 and non-inferiority analysis in the per-protocol cohort. GMTs (95% Cl) at day
49. GMRs (95% Cl) adjusted with a linear mixed-effect model including gender, age and SARS-CoV-2 anti-RBD IgG titre at baseline
as fixed variables and location as random variable. Dashed line: WHO recommended non-inferiority margin of 0.67.
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Fig 2. Correlations between immune responses per study arm (purple = 20pug, black = 30ug, day 49). Pearson correlation
coefficients (95% Cl) are given. Ellipses represent the 95% Cl for the two study arms (purple = 20pg, black = 30ug), assuming
multivariate normal distributions.

Results
» anti-RBD binding IgG levels

- Day 49 (primary outcome): non-inferiority not demonstrated (Fig. 1)

« All participants had seroconverted at day 28 post dose 2 (Fig. 3A)

« At month 6, IgG waned but all participants remained seropositive (Fig. 3)

» Neutralizing Abs

+ Strong correlations between anti-RBD IgG and neutralizing Ab against
WT, in both arms (Fig. 2)

Non-inferiority not demonstrated at day 49 (Fig. 1)

+ Neutralizing capacity against VOCs much lower compared to WT. Only
40% of participants with nAb for Delta, and 0% for BA.1 (Fig. 3B, C, D)

+ Strong correlation between nAb against WT and Delta (Fig. 2)

+ Non-inferiority demonstrated for Delta nAb (Fig. 1)

» Cellular response

+ 81- and S2-IFN-y ELISpot: No statistical difference between 20ug and
30ug in the frequencies of T cells.

+ Flow cytometry: no statistical difference between 20pg and 30ug in the
proportion of S1 or S2 specific CD4+ and CD8+ T cells expressing
CD154 (CD4+ T cells only), IFN-y, IL-2, and TNF-a

» Breakthrough infections
18 reported, happening 5-8 months after dose 1, coinciding with the
major wave due to Delta VOC

= Only in naive people, in both 20ug and 30ug arms (p=0.8)

« No difference in the GMTs of bAb and nAb at day 49 or month 6 (p>0.14)

»~ Adverse events (AE)

» No serious AE reported

» No difference in frequency and severity (except in the reported severity
of nausea after dose 2 (moderate in 20ug arm and mild in 30ug arm)

A B G D
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8
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Fig 3. Kinetics of immune responses per study arm (purple = 20ug, black = 30ug) of the per-protocol cohort. Blue bars: geometric
mean titres with 95% CI.
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Poor Antibody Response to BioNTech/Pfizer Coronavirus Disease
2019 Vaccination in Severe Acute Respiratory Syndrome
Coronavirus 2—Naive Residents of Nursing Homes
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CONCLUSION: The poor Ab responses to mRNA
vaccination observed in infection-naive NH residents and
in some naive staff members suggest suboptimal
protection against breakthrough infection, especially with
variants of concern. These data support the
administration of a third dose of mRNA vaccine to further

Spike inding 96, AU /mL

improve protection of NH residents against COVID-19. b _
3 - . i i 'qr
In 2020, residents of nursing homes (NHs) were at high risk of 1 8" ‘
. . . 2
coronavirus disease 2019 (COVID-19)-related disease and i —— trarrr il SIIIIIIY
death and may respond poorly to vaccination because of old LY L R L
age and frequent comorbid conditions. A longitudinal cohort Fig. 1. SARS-CoV-2 spike-specific binding antibody (Ab) responses to BNT162b2 vaccination in residents and staff. Arrows: vaccine
of residents of NHs and staff (control) was followed to assess on days0and 21 Blaccbars ndicate geometricmean ters. L
the magnitude and quality of antibody responses to SARS- ,
CoV-2 Wuhan (wild-type [WT]) strain and B.1.351 Beta variant, i : ”ﬁ
VOC first identified in South Africa. ; i b
Methods i e
i -
« 78 residents and 106 staff members, naive to infection or previously 4 1.,
infected with severe acute respiratory syndrome coronavirus (SARS- P EirT
CoV-2), were recruited in NHs in Belgium before immunization with 2 . - %" : 1
doses of 30ug BNT162b2 messenger RNA (mRNA) vaccine at days 0 £ RE
and 21. ’ [ I ===
+ Binding antibodies (Abs) to SARS-CoV-2 receptor-binding domain Fig. 3. Low vaccine responders in naive residents and staff. a, Cluster (Uniform Manifold Approximation and Projection [UMAP])
(RBD) spike domains S1 and S2, RBD Ab avidity and neutralizing Abs analysis of all study participants with available receptor-binding domain (RBD)/spike 1 (S1)/spike 2 (S2) binding IgG antibody (Ab)
’ i v ’ concentrations, RBD-IgG avidity, and SARS-CoV-2 wild-type (WT) neutralization at day 49. DBSCAN (density-based spatial clustering
(nAbs) against SARS-CoV-2 wild type and B.1.351 (Beta) were of applications with noise) was used to identify clusters. b-d, Clusters 1 to 5 plotted against RBD binding IgG, RBD IgG avidity, and
assessed at days 0 21 28 and 49 'WT neutralizing titers, respectively. e, Ages of participants included in clusters of Ab responses. Black bars: geometric mean titers.
) . e . b
Table 1. Demographics, characteristics by study groups : " . T = =
Characteristic Naive staff Naive residents Pre-infected staff Pre-infected residents Total P-value E - -
(n=40) (n=53) (n=66) (n=25) (N=184) E‘
Age (years, mean £ SD) 46.81+10.2 86.1:9.0 46.6 £10.5 85.0£8.0 6321216 <0.001 2 o
Sex: Female 29 (72%) 37 (70%) 56 (85%) 16 (64%) 138 (75%) 0.12 g o
Ethnicity White 38 (95%) 53 (100%) 59 (89%) 25 (100%) 175 (95%) 0.03 2, .
BMI (mean + SD) 27.0£55 233%5.1 27.1+47 226+43 25453 <0.001 :
Self-reported smoking status Former smoker 2(5%) 4(8%) 5 (8%) 5(20%) 16 (9%) 0.03
Nonsmoker 29 (73%) 47 (89%) 50 (76%) 19 (76%) 145 (79%)
Current smoker 9(23%) 2(4%) 11 (17%) 1(4%) 23 (13%)
Daily exercise <30min 6 (15%) 27 (51%) 7 (11%) 12 (48) 52 (28%) <0.001
30-60min 8(20%) 24 (45%) 19 (29%) 7(28%) 58 (32%)
260min 24 (60%) 2(4%) 38 (58%) 5(20%) 69 (38%)
None 2(5%) 0(0%) 2(3%) 1(4%) 5(3%)
Health status Very good 14 (35%) 4(8%) 20 (30%) 3(12%) 41 (22%) <0.001
Good 22 (55%) 33 (62%) 39 (59%) 10 (40%) 104 (57%)
Reasonable 4(10%) 16 (30%) 6(9%) 11 (44%) 37 (20%)
Bad 0(0%) 0(0%) 1(2%) 1(4%) 2(1%)
Quality of life index (mean+SD) 09+0.1 07+0.2 09+0.1 08102 09102 <0.001
Results
> Ab levels
» Naive resident showed lower levels of Abs to RBD and S1 than naive
staff after 15t vaccination (~ 7-fold ) and 2" vaccination (2-fold). £
- Delayed peak Ab response in naive residents (Fig. 1a). f
» Higher in previously infected than in naive in both groups (Fig. 1b). L
> Avidity

« Slower IgG avidity maturation observed in naive residents (Fig. 2b)
+ Rapid and high avidity in previously infected participants (Fig. 2a)

sty S0 neuoliaton
K 1351

> Neutra"zing Abs Fig. 2. Avidity (a-b) and neutralizing Ab levels (c-e). “N tested”: number of participants with sufficiently high Ab concentrations
. . . . . for avidity testing. “N > LLOQ": number of participants with quantifiable nAbs. Black bars: geometric mean titers.

» Lower levels of nAbs in naive resident than naive staff (Fig. 2d)

« Previously infected participants had higher levels of nAbs (Fig. 2d) REFERENCES

« Levels of nAbs against Beta lower than against WT (5-10-folds) - Pannus, P. Neven, KY. et al. Poor Antibody Response to BioNTech/Pfizer
» Interindividual variability (Fig_ 3) Coronavirus Disease 2019 Vaccination in Severe Acute Respiratory Syndrome

. . P T P o Coronavirus 2-Naive Residents of Nursing Homes, Clinical Infectious Diseases

5 clusters with distinct Ab levels, avidity and neutralizing activity at day 2022, 75 (1): €695-704. SCAN ME

49 (Fig 3a-d), not correlated with age (Fig. 3e)
« Cluster 5, highest Ab responses, only with infected staff and residents
« Cluster 1, lowest Ab responses mix of naive residents / staff members We thank all the laboratory personnel, the nurses, and the study participants for their
| ! availability, flexibility and dedication.
=> poor Ab responders
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Third dose of COVID-19 mRNA vaccine closes the gap in immune
response between naive nursing home residents and healthy adults
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CONCLUSION: A third dose of mRNA COVID-19 vaccine
closes the gap in humoral and cellular immune response
observed after primary vaccination between nursing home

residents and staff members but suggest that further
boosting might be needed to achieve optimal protection
against variants of concern in this vulnerable population.

Nursing home residents, a frail and old population group,
respond poorly to primary mRNA COVID-19 vaccination. A
third dose has been shown to boost protection against severe
disease and death in this immunosenescent population, but
limited data is available on the immune responses it induces.

Methods

+ 85 nursing home residents and 88 staff members, dually vaccinated and
naive to SARS-CoV-2 infection, received a 3 dose of mRNA COVID-19
vaccine.

+ SARS-CoV-2 specific humoral and cellular immune responses were
evaluated at day 0, day 28, and month 6 post third dose administration.

+ Breakthrough infections were monitored in the six months following third
dose administration.

+ Analyses were performed on two cohorts: the complete cohort (n=173),
and the immunogenicity cohort (n=84) for which complete data were
available for day 28 post dose 3 as well as post dose 2.

Table 1. Demographics, characteristics by study groups

Complete cohort (n = 173) Immunogenicity cohort (n = 84)

Characteristic Staff (n=88) Residents (n=85) Staff (n=42) Residents (n=42)
Age (years, mean £ SD) 4811 83+11 47+10 82+12
Sex Female 74 (84%) 46 (54%) 33 (79%) 23 (55%)
Ethnicity White 85 (97%) 83 (98%) 40 (95%) 40 (95%)
BMI (mean D) 27.1£59 25151 26357 24651
Self-reported smoking status Former smoker 5 (5%) 6 (7%) 3(7%) 2(5%)
Nonsmoker 70 (80%) 69 (81%) 32 (76%) 33(78%)
Current smoker 13 (15%) 10 (12%) 7 (17%) 7(17%)
Comorbidity (at least one self-
reported) @ 8E) 55 (65%) 3(7%) 30 (71%)
Time lapse between dose 1 and
3 (days) (mean £ 5D) 25318 247436 23811 29415
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Fig. 1. Humoral immune responses after two (orange) and three (blue) vaccine doses in staff and residents (immunogenicity
cohort). Black bars indicate GMT with 95% CI.
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Fig. 2. Frequency of memory B cells (MBC) after two (orange) and three (blue) vaccine doses in staff members and residents of
nursing homes, measured by B cell ELISpot and expressed as Spot Forming Cells (SFC) per million input cells, for Wuhan and
Omicron BA.1. Black bars indicate GMT with 95% CI.
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Black bars indicate GMT with 95% CI..

Results

» 28 days post third dose, levels of binding and neutralizing antibodies, and
antibody avidity, normalized between staff and residents (fig.1).

» All residents had detectable wild type specific neutralizing antibodies post
dose 3, compared to just 57% post dose 2.

» Omicron-specific neutralizing antibodies remained slightly lower in residents
compared to staff.

» A similar normalization was observed in levels of IgG subtypes 1 and 3, and
in levels of antibody dependent complement deposition.

» Memory B cells specific for wild type virus were detectable in all participants
after third dose. BA.1 specific responses were much lower and only
detectable in staff.

» Breakthrough infections, in the following six months post third dose were
detected in 47% of residents and 49% of staff but were all pauci-
symptomatic.

» Incidence of breakthrough infection was correlated with levels of SARS-
CoV-2 specific 1gGs, neutralizing antibodies, antibody avidity and ADCD
responses.

REFERENCES
Pannus, P. Depickére S. et al. Third dose of COVID-19 mRNA vaccine closes the

gap in immune response between naive nursing home residents and healthy
adults. Vaccine, 2023, 41 (17): 2829-2836.
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CONCLUSION - The use of mMRNAVs in pregnancy could
be preferred over AVVs as after mRNA vaccination
higher antibody titers with a better neutralizing capacity
and stronger avidity are reached more quickly. These
maternal antibodies are transported across the placenta

to the infant, possibly providing protection in the first
months of life. The observation that the use of mMRNAVs
is superior to AVVs in pregnancy is important for the
development of future vaccines that can be used during
pregnancy.

INTRODUCTION - Pregnant women are a priority group for
COVID-19 vaccination because of the increased risk for
severe maternal and fetal/neonatal disease associated with
COVID-19'3. Our study compared humoral immune
responses in pregnant women across different COVID-19
vaccine platforms and investigated the transfer of vaccine-
induced immunity from mother to infant during pregnancy.

Methods

« A prospective observational cohort study on COVID-19 vaccination
during pregnancy with study design described in Figure 1.

+ An ELISA assay, neutralization test and Biolayer Interferometry (BLI)
method were used to test respectively titers, neutralization (NA) and
avidity of the anti-Receptor-Binding Domain (RBD) Immunoglobulin
(IgG) antibodies in serum samples.

mRNA (Moderna, Pfizer), n = 47

adenoviral (Astra-Zeneca), n = 17 MRNA (Moderna, Pfizer), n = 48
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FIGURE 1: Study design
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FIGURE 2: Anti-RBD IgG at different timepoints before and after COVID-19 vaccine dose 1/ dose 2 /
dose 3 and at delivery
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An increase in anti-RBD IgG and NA titers is observed in maternal serum
after both messenger-RNA (mRNA) and adenoviral vector (AV) vaccination.
mRNA vaccine (mMRNAV) recipients show significantly higher titers, NA
levels and avidity of the anti-RBD IgG antibodies after the first and second
vaccine dose compared to AV vaccine (AVV) recipients at all timepoints for
which a measurement is available (Figure 2, 3, 4). A more rapid peak
antibody response is observed in women vaccinated with mRNAVs as they
reached the highest anti-RBD IgG antibody titer at day 7 after the second
dose whereas for women receiving AVVs, the highest titer was observed at
day 28 after the second vaccine dose (Figure 2). After postpartum mRNA
booster vaccination, no significant differences are observed between both
study groups (Figure 2, 3).
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INTRODUCTION METI'!ODS .
Similar to other populations, breastfeeding women encounter SARS-CoV-2 o De5|.gn: Prospectwe cohort study, part of PREGCOVAC.BE
and might contract COVID-19. The availability of new vaccines against COVID- | |0 Setting: Belgium

19, urged for guidance about vaccination during lactation. o Participants: Women, older then 18 years and breastfeeding for at least 14
days, vaccinated with a COVID-vaccine, either mRNA or AVV, during the lactation
AIM period.

Get an insight in the excretion of antibodies into breastmilk after vaccination| |© Variables: COVID-19-specific sIgA and IgG antibodies against the spike protein
with different types of COVID-19 vaccines, namely mRNA-based vaccines and and its receptor binding domain (RBD) were measured on all available breast milk
adenoviral vector based vaccines (AVV). samples with a Luminex Multiplex® assay

WORK PLAN, SAMPLE COLLECTION & CURRENT PROGRESS

VA R B OB O R SR RESULTS

II I H I I I I I o 115 vaccinated women were included
|

- 46 BNT162b2 vaccine (mRNA group)
A B (Bbis C D E F .
56 ose Dose: Daos 56 2 Dose 2 Dose 2 £ Dose 1 . -
R T S A e | b= 5 MRNA-1273 vaccine (mRNA group)
PhrrdloNTesh  Dey0 Dl  Dayld g2t Day2s Deyas DT Day 160 - 64 ChAdOx1-S vaccine (adenoviral vector group - AVV))
(n=46) (48 (33)) (46 33) (5 (&) “3 @ 383) a9 @y
Plizer-BioNTech
Moderna .
Moderna Day0 Dayl Day 14 Day28  Day3s Day 56 Dayg4 Day 180
(n=5) @) 503) 53 56 sy () Anti-RBD IgG immune response after COVID-19 vaccination in human breast milk
Pizer-BioNTech
Modema
Oxford - AstraZencea Day0 Dayl Day 14 Day 52 Day8a Day 81 Day 112 Day 140 Day 180 -
(n=64) (B4(17) (87 (B2(10) B ) (1) @) @zen
Pizer-BioN Tech bl
Moderna
75% 50% 33% retention

Anti-RBD IgA immune response after COVID-19 vaccination in human breast milk

Anti-RED 1gA (BAU/mL)

o SARS-CoV-2 specific anti-RBD IgG antibodies
- Rise in SARS-CoV-2 specific anti-RBD IgG titers 14 days after
dose 1 (TP B), in both mRNA (mean -2.6 BAU/ml, range -3.51-2.27, SD
1.32) as AVV (mean -3.19, range -3.51-2.25, SD 1.44)
- Strong rise 28 days after dose 2 (TP D) - in both mRNA group (mean
A s ¢ 0 e 4 s H 0.52 BAU/ml, range -1.66-2.22, SD 1.01) as AVV (mean -1.51, range
-3.51-0.16, SD 0.97)

B . o Anti-RBD IgG antibodies after booster vaccination
- Strong rise after booster vaccination with mRNA, irrespective of
baseline vaccination with mRNA or AVV (mean 1.62 BAU/ml; range
o SARS-CoV-2 specific anti-RDB IgA antibodies -2.81-3.61 BAU/ml; SD 1.35)
- Rise in SARS-CoV-2 specific anti-RBD IgA titers 14 days after - Possible exponentiated by natural SARS-CoV-2 infections, confirmed
dose 1 (TP B), in both mRNA (mean 1.40 ng/ml; range -1.1-3.9, SD 1.27) with anti-SARS-CoV-2 Nucleocapsid in human milk (4/115 at TP A, 5/31
and AVV vaccine (mean 0.26 ng/ml, range -2.30-3.07, SD 1.50) at TP H)

- Highest titres at day 56 after dose 2 in AVV group (TP E) (mean 0.43
ng/ml, range -2.30-3.08, SD 1.60)

- Highest titres at day 7 after dose 2 in mRNA group (TP C) (mean 1.96 ng/
ml, range -0.9-5.2, SD 1.18) CONCLUSION
o Anti-RBD IgA antibodies after booster vaccination o The use of mRNA vaccines could be prefered over adenovector vaccines.
- Significant increase in antibody titers after both homologous mRNA vaccines lead to higher antibody toters compared to AVV. This
and heterologous booster vaccination (mean 1.8 ng/ml; range -0.51-3.6 increase in antibody titers is seen in a shorter timeframe.
ng/ml; SD 1.16) o The study contributes to the knowledge on SARS-CoV-2 vaccination and the
- Possible exponentiated by natural SARS-CoV-2 infections, confirmed use of different vaccine-platforms during breastfeeding. As vaccination
with anti-SARS-CoV-2 Nucleocapsid in human milk (4/115 at TP A, 5/31 during lactation could result in clinically relevant sigA-titers in breastmilk
at TP H) and possible protecting the child in early life, it is of importance that
women have this information to decide whether to take the vaccine.
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Do lung transplant recipients respond to Covid-19 vaccine
despite immunosuppressive treatment? LUNG-VAC cohort
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. Only 4 of the 67 naive patients have developed NT50 after 2 doses of vaccine
Conclusions (6%). This proportion increases to 31% after 3 doses (18/57 patients) and
stabilizes at 32% at D4D28 (9/28), in contrast to healthy controls which

NS CRVEII I ENT NI EN A M D Qoo SIS EVCRl  2lready reach 100% at D3D28 (figure 2).
poorer humoral response to the vaccine Cellular responses are weak and do not increase after boosters (figure 3).

Table 1: D and clinical f nai tratified b ty to anti-RDB
compared to healthy people e 8 e o dos o AR SRR .
B t h . th I I Daia aren(%) mean SD, median [ra"fewl Semvosmvlly was defined as>$AuUIml A\Igﬂ;::ntfareirf:led w:uﬁl‘ca\clneur:nm:l:lwriankdlslermds
* boosters can however increase tne leve Somentarenalaton mh miler 5 g
. . . . . . Ild-v!lﬁ:::‘ml(mil ud-w-m:::;u(nm et e
of binding and neutralizing antibodies B B B e B B e B (5 e Z e
e e — e T
. B e
* Cellular response remains low, even after &= 9 3D e [T I8 o= T — R —
Time since transplantation n (%) Time since transplantation n (%)
boosters = i i = I H
T omen o men  Bwy oo ey B T Y T~ R T
Comorbidities n (%)
z(:;l ;i::l g:: :1(45) :;(:;l g:;; Hyper 17(215, ‘53‘:” :g ;ugn ;[}:) :312
BEELE B E BoAERE & &
Lung transplant recipients (LTX) are particularly susceptible
to viral respiratory infections (1). The chronic I T Rt R
immunosuppressive state is also associated with reduced - EAE T Y e B om | mrom o o
- - N - - N 0904~ 110 0.7[04- 07104~ athioprine 6(50) 6(50) 0382 50) 7(50) 014
immune responses to viral vaccines (2). Clinical studies are ™ =" & u‘ i W e SR T
. . . s . 019 01 L o —og 01 Methylprednisolone mg/kg.
required to assess the immunogenicity and safety profiles i (0 sew i om wm e em s B e am s sum am
of available vaccines, including mRNA vaccines, to define
optimal immunization strategies for these vulnerable ) _ _ o ,
R Figure 1: Evolution of anti-RBD IgG titers in infection-naive lung Figure 2: 50) in
patients. transplant recipients after doses of mRNA BNT162b2 vaccine naive lung transplant recipients after doses of mRNA BNT162b2
compare to healthy controls. vaccine (A) compare to healthy controls (B)
A B B
Methods o
£ o LTx - Healthy controls
+ We conducted a monocentric, prospective study in a cohort of 67 2 . e S S
SARS-CoV-2-naive and 8 previously infected lung transplant H »«ww g ™ g ™
recipients (LTx) vaccinated, sequentially, with four doses of ; " 77 N e
BNT162b2 Pfizer/BioNTech mRNA SARS-CoV-2 vaccine. We “-; 1 2 ot e
analyzed the presence and evolution of humoral and cellular L R Y - ® 2
responses over time and compared it to those observed in a R N P CRom 6 Daceye Dicye FRom e Dacarze
. . . DR AR P S A
healthy control population (40 naive and 66 pre-infected controls).
+ This study was approved by the C.U.B Erasme Ethics Committee
(reference P2021/182/B4062021000096). A U e A U - NI
+ Demographic and clinical data were collected. A SN B 2 1FNy
+ We assessed binding (anti-RBD 1gG) and neutralizing (NT50) . ™
antibody levels and cell-mediated immune responses (S1 and S2 o o o wovn | o
. g . O @ . . 10 .
specific cells producing INFY by ELISPOT) on the day of 2 : H : 2 : ;
. . . a H
vaccination (D0) and 28 days after (D28), for each of the different g = _:_ ! i B v i ! S
doses. o LT g - T
@ 72
Results IS v vz s
51% of naive patients present a seroconversion (anti-RBD 1gG > 5,4
BAU/ml) 28 days post second dose (D2D28). This proportion raised
up to 58% and 71% respectively after dose 3 and 4. There is no REFERENCES
impact of age, sex, time since Tx or comorbidities on response. We + (1) D-L Vu, P-O Brideveaux et al, Am J Transplant 2011, 11(5):1071-8
found no negative impact of immunosuppressive regimen © (2) . Eckerle, K. Rosenberger et al, PLoS One 2013, 8(2):e56974
mycophenolate mofetil on the humoral response (table 1).
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Humoral and cellular immune correlates of protection
against COVID-19 in kidney transplant recipients
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The risk of symptomatic COVID-19 in
naive kidney transplant recipients was
best predicted by neutralizing
antibody and S2-specific IFN-y

responses, measured one month after
the booster dose.

As solid organ recipients are at high risk of severe COVID-19
and respond poorly to primary SARS-CoV-2 mRNA
vaccination, they have been prioritized for booster
vaccination. However, even if neutralizing antibody titer is
associated with protection against COVID-19 in global
population, an immunological correlate of protection has not
been identified in immunocompromised populations.

Methods

« Prospective monocentric cohort study in kidney transplant recipients still
COVID-19 free one month after the third dose of BNT162b2 mRNA
vaccine (n=54).

+ Symptomatic SARS-CoV-2 breakthrough infections (BTI) were reported
from September 1st 2021, to February 15!, 2022. Delta and omicron were
the dominant variants.

+ Exploration of associations between BTI, vaccine responses and patient
characteristics.

Results

1. High incidence of breakthrough infections (BTI)

Symptomatic COVID-19 was diagnosed in 32% of kidney transplant
recipients (n=17).

+ Curative monoclonal antibodies were administered in 83% cases.

+ All had mild COVID-19, except one who required oxygen.

2. Increasing of the levels and quality of SARS-CoV-2
spike-specific antibodies by the booster dose

Contrary to  humoral response, IFN-y responses to SARS-
21 CoV-2 S1 and S2 were not significantly different after the 2" and 34 dose.

RBD Ig6 RBD IgG avidity Wuhan NT,e STy S2IFNy

SFCi0% PaMC

it

ooz osozs om; oz

Immune response to second and third COVID-19 mRNA inations in kidney ipi

Immune responses, including SARS-CoV-2 receptor binding domain (RBD)-specific binding IgG titer (RBD IgG) and
avidity (RBD IgG avidity), SARS-CoV-2 Wuhan neutralizing antibody titer (Wuhan NTyg) and S1 (S1 IFN-y) and S2 (52
IFN-y) domain-specific IFN-y-| ing cells, were d one month after the 2" dose (D2D28) and one month
after the 3 dose (D3D28). Wilcoxon signed rank test. ** p<0.01; and **** p<0.0001. ns: not significant.
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3. High neutralizing antibody titer and S2-IFNy
responses associated with a low incidence of BTI

+ No demographic or clinical parameter correlated with the risk of BTI.
= Only immune parameters, both humoral and cellular, were associated
with the risk of BTI. They were highly correlated.
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< In multivariate analysis, the risk of BTl was best predicted by
neutralizing antibody titer and S2-specific IFN-y responses.

« The lowest risk of BTl was observed in high responders patients with
high humoral and cellular responses. An intermediate and similar risk
was observed in patients with either high humoral or high cellular
responses.
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Conclusion

Results

Hybrid immunity overcomes immune
suppression and provides potent humoral
and cellular immunity to SARS-CoV-2 in
kidney transplant recipients.

Introduction

Comorbidities and immunosuppressive therapies are
associated with reduced immune responses to primary
COVID-19 mRNA vaccination in kidney transplant
recipients (KTR). In healthy individuals, prior SARS-
COV-2 infection is associated with increased vaccine
responses, a phenotype called hybrid immunity. In this
study, we explored the potential influence of immune
suppression on hybrid immunity in kidney transplant
recipients assessing neutralizing, non-neutralizing
functions of antibodies and cellular immune responses
before and after mRNA vaccination.

Methods

Principal Component Analysis (PCA) integrating immune
responses after MRNA vaccination
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Conclusion

Results

Hybrid immunity overcomes immune
suppression and provides potent humoral
and cellular immunity to SARS-CoV-2 in
kidney transplant recipients.

Introduction

Comorbidities and immunosuppressive therapies are
associated with reduced immune responses to primary
COVID-19 mRNA vaccination in kidney transplant
recipients (KTR). In healthy individuals, prior SARS-
COV-2 infection is associated with increased vaccine
responses, a phenotype called hybrid immunity. In this
study, we explored the potential influence of immune
suppression on hybrid immunity in kidney transplant
recipients assessing neutralizing, non-neutralizing
functions of antibodies and cellular immune responses
before and after mRNA vaccination.

Methods

Principal Component Analysis (PCA) integrating immune
responses after mRNA vaccination
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Take home Ssa |,/ Delayed antibody response in cancer patients undergoing treatment ]

* The BNT162b2 vaccine is well-tolerated in cancer patients ~ v
e Two doses of BNT162b2 results in a blunted humoral immune % 3 . ; al%
response in cancer patients under active treatment 8 L 4%

3 e
e The humoral immune response after BNT162b2 vaccination [ b ! S
differs among anti-neoplastic treatments % i e
e Two doses of BNT162b2 may be insufficient to protect patients P L L D
receiving chemotherapy or rituximab

Number at risk 40 40 40 40 80 80 78 77 16 15 15 15 63 60 56 55 41 41 41 41

Although patients with solid tumors often develop immune response  rucenagerespone o & 1 1 1 % % % o 7 ® m 3 o % % o 5 @ »

Linear mixed-effects model with participants as a random intercept for log-transformed IgG over time, interaction: p<0.0001

signatures similar to those of non-cancer patients, they are at increased
risk of severe COVID-19%2, Patients with hematological malignancies that
were exposed to SARS-CoV-2 display a heterogeneous humoral immune
response, an exhausted T-cell phenotype and a high prevalence of
prolonged viral shedding3*. Hence, it is clear that SARS-CoV-2 vaccines

Lower antibody titers in patients with solid tumors undergoing
chemotherapy and hematologic cancer patients

should safeguard this population at risk. However, ongoing anti-
neoplastic treatment with cytotoxic drugs was an exclusion criterion in
the pivotal phase Ill trial that investigated the effectiveness of the Pfizer-
BioNTech BNT162b2 mRNA vaccine®. This study aims to investigate the
safety and effectiveness of this SARS-CoV-2 vaccine in cancer patients
receiving different types of anti-neoplastic treatment.
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Most patients receiving B-cell
depleting therapy are unable
to mount a humoral response

Antibody response is independent of
the timing between vaccination and
chemotherapy administration
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Local pain and redness was higher after booster dose, but
systemic AEs were similar after each dose

As SARS-CoV-2 RBD-IgG levels correlated with NT50 28 days post-booster,
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Take home messages Primo-vaccination with ChAdOx1

3

+ ChAdOx1 COVID-19 vaccine is well-tolerated in
onco-hematological patients

3
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especially in patients treated with

targeted/hormonal and immunotherapy

. Primo-vaccination induced humoral antibody response in all patient
. . . . cohorts

Cancer patients are at higher risk of developing severe . Lower antibody titers after dual-dose ChAdOx1 vaccination in
COVID-19 and low antibody responses have been reported patients receiving B cell depleting therapy compared to
after BNT162b2 vaccination in cancer patients”. However, chemotherapy and targeted/hormonal therapy

efficacy of the ChAdOx1 COVID-19 vaccination in cancer

patients undergoing treatment is unclear.
Dual-dose ChAdOx1 elicits lower SARS-CoV-2 anti-S1 IgG antibody
titers compared to BNT162b2

Methods : 4 :
7wl ERRE
g Ty E =
it o
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O § o § | | I | .
ChAdOx1 vaccination 1st dose +21d ChAdOx1 vaccination 2nd dose + 7d 2nd dose + 28d
- Retrospectively request relevant serum Atk 106 1 ansk 7 * 2 = B 2 o El o

samples from Biobank Antwerp

- Anti-S1 IgG antibody detection

- Siemens Healthineers Atellica IM SARS-CoV-2
1gG assay

+ LLQ: 10.90 BAU/mL, ULQ: 16350.00 BAU/mL

4166 serocomersion ™ 3 S seccomersion 00 @

T-test with paiwise comparison using Turkey's honestly significant difference post hoc test
Fisher exact test

« Especially in patients receiving immunotherapy and targeted/hormonal

Results therapy

Adverse events - Patients receiving B-cell depleting therapy vaccinated with ChAdOx1

are 6.03 times more likely to develop antibodies after primo-

vaccination compared to BNT162b2 vaccination

= Mild B Moderate &1 Severe + 20% of the patients
w 307 reported mild to moderate
§ pain at injection site
éa 20 | o X REFERENCES QR CODE OF THE PUBLISHED RESEARCH
B « Similar safety profile after
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o 1stand 2" dose ChAdOx1 1. Garassino MC, et al, Ann Oncol. 2021, 32(5):579-581
‘% 10 2. Peeters M, et al, ESMO Open 2021, 6(5):100274
E 3. Fendler, et al, Nature cancer 2021, 2:1321-1337
‘c
B
Dse 1 2 1 2 1 2 ACKNOWLEDGEMENTS
< Q?c’ \'\\& We are grateful to the B-VOICE and Tri-VOICE plus study teams for patient inclusion and
Q_@&\ ojxg’ sample collection. We also thank all our patients for study participation.

Fisher exact test

This research was funded by the Belgian Federal Government through Sciensano. m
Antwerp University Hospital * Lise Verbruggen « T + 32 3 821 52 75 - lise.verbruggen@uza.be °



. . BUA
Tseiensano CHY i B %

de Liege

INSTITUTE UNIVERSITE University ’ 4 VRIJE
o Aemensura A Liske & Um NIVERSITEIT
MEDICINE % DE BRUXELLES . of Antwerp léjli’LIJSSEI?I I

Long-term dynamics of anti-SARS-CoV-2 IgG antibodies post COVID-19 primo
and dual booster vaccination in a Belgian oncological population
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Take home messages Tri-VOICE plus

* More than 90% of cancer patients mount a detectable

antibody response against SARS-CoV-2 after 2nd
booster (4 vaccination doses) i-
3 .
1. i
+ Similar antibody dynamics over time regardless type g |
of primo-vaccination N
sz, - P -~ -
Due to their immunocompromised status, cancer patients 0 swocomrion : w " w B = =

have reduced immune responses against SARS-CoV-2 after

COVID-19 primo-vaccination. The administration of
+ No significant antibody waning

booster vaccines has been recommended for this ) . ) )
= 1t BNT162b2 booster induces increased antibody titers compared to

population to improve the humoral immune response after ChAdOx1 primo-vaccination

against SARS-CoV-2". = 2nd booster did not further increase humoral immune response

Methods REAL.V

+ B-VOICE (N=200): 2x BNT162b2 + 2x BNT162b2 booster

+  Tri-VOICE plus (N=180): 2x ChAdOx1 + 2x BNT162b2 booster : * . * .

» Real-V (N=379): Vaccination within national vaccination campaign §: . * * * * * E *

» Up to ten serum samples collected per patient over a period of one é’ : I r | ’ .
year after first dose administration _ . _ . . _ .

+ Quantitative detection of anti-S1 IgG antibodies with the Siemens Tammm, - «*"/A v«”f g - - -~ -
Healthineers Atellica M SARS-CoV-2 19G assay. o “ = - " “ “ S
LLQ: 10.90 BAU/mL, ULQ: 16350.00 BAU/mL U . P p B N "

« Linear mixed-effects model with participants as a random intercept

for log-transf | ti interaction: p<0.0001
or log-transformed IgG over time, interaction: p<0.000 « >90% of the cancer patients is able to mount a detectable antibody

response after primo-vaccination
= No significant antibody waning
« Each booster dose increases SARS-CoV-2 anti-S1 1gG antibody

Results

B-VOICE titers compared to prior vaccine administration
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« Antibody waning six months after primo-vaccination with BNT 162b2
= No significant waning after 1st booster

« Beneficial effect of booster vaccines
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Predictive model for BNT162b2 vaccine response in cancer patients treated
with anti-neoplastic drugs based on blood cytokines and growth factors
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Conclusions

Patients with cancer, especially hematological malignancies, are at
increased risk for breakthrough COVID-19 infection. Here, we studied
the possible mechanisms that could determine the quality and
quantity of immunological responses in this patient population.
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Figure 1. CCG alterations as a response to primer and booster dose vaccinations in
cancer patients. Differentially expressed CCGs after the administration, compared to the
CCQG levels prior to vaccine administration. P-values were calculated using paired t-test. The
vertical dotted line represents no change. The horizontal dotted line represents a p-value of
0.05.
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Area under the ROC curve Machine learning prediction model
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In-house ELISA for anti-
RBD IgGs developed by
Sciensano

Meso-scale Discovery assays for the analysis of cytokines,
chemokines and growth factors (CCGs)

Results

* We observed a significant alteration of 23 CCGs after administration of
the BNT162b2 vaccine in cancer patients under active treatment,
including 11 altered after the administration of the primer dose and 14
altered after the administration of the booster dose (Figure 1)

+ After classifying cancer patients into serologically good (= 200 1U/mL)
and poor (< 200 IU/mL) responders to the BNT162b2 vaccine, we
identified upregulated inflammatory marker CRP as the best predictor of
serological response prior to vaccine administration, followed by IL-15,
PIGF, IL-6, IL-18, and serum amyloid A (SAA) (Figure 2A)

* Using machine learning algorithms, we identified the signature
consisting of CRP, IL-15, IL-18, and PIGF, which differentiated good from
poor anti-SARS-CoV-2 BNT162b2 vaccine responders with more than
80% accuracy (Figure 2B)

Figure 2. Prediction models for BNT162b2 i r in cancer pati (A)
Area Under the Receiver Operating Characteristic (AUROC) values for 10 predlclors of the
binary IgG response as good or poor responders at day 0, day 1, day 21, and day 28. *
Denotes significant p-values of at least < 0.05. (B) Random Forest Classifier predicted a
model where a combination of CRP, IL-15, IL-18, and PIGF levels measured right before
vaccine administration (day 0) and at day 1, day 21, and day 28 after the primer dose
predicted good and poor responders with high accuracy (AUCs depicts averages of 10
individually constructed ROC curves).
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