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| The Graca Lab – the last 10 years
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| Not all individuals respond equally to vaccination

Kumar et al., Science Adv 2024
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| Nanomaterials can improve vaccination response

more antibodies greater GC response more Tfh cells

with NPTfh cells

Ribeiro F, et al. unpublished

Spatial transcriptomics
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▪ Recommendations in the Blue Book of Vaccines

▪ One constraint for an accurate assessment of the impact is the 
insufficient data regarding uptake and effectiveness with 
adequate stratification. 
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| The sharp decline of COVID-19 vaccination coverage

Vaccination coverage in individuals 65 years old and older 

COVID-19 Influenza
Diference

COVID-19/
/Influenza

Season 23-24 1 992 430 2 495 305 -502 875 (20, 1%)

Seazon 24-25 1 569 092 2 405 201 -836 109 (34.8%)

Difference -423 338 -90 104

% Difference -21,2% -3,6%

Data: Vacinas, DGS (data until 27.04.2025); Seasonal vaccination report 29.04.2025, DGS
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| The decline of COVID-19 vaccination coverage affected all age groups

Data: Vacinas, DGS (data until 27.04.2025); Seasonal vaccination report 29.04.2025, DGS
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| The COVID-19 vaccination legacy: a changed risk perception

Hospital Santa Maria, Lisbon, Jan 2021
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| Vaccines save lives
The success of vaccination eliminates risk perception

Carmo-Gomes et al., Unpublished
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| The state of population vulnerability and the characteristics of 
the virus change with time

Carmo-Gomes et al., Unpublished
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| Hybrid immunity protection against Omicron subvariants

Malato (…) Graca. 2022, New Engl J Med, 10.1056/NEJMc2209479

Risk of BA.5 infection among people exposed to previous SARS-CoV-2 variants

Stability of hybrid immunity protection against BA.5 infection

Malato (…) Graca. 2023, Lancet Infect Dis. 10.1016/S1473-3099(22)00833-7
Malato (…) Graca, medRxiv, https://www.medrxiv.org/content/10.1101/2022.08.16.22278820v1

% Infected individuals since the start of the COVID-19 pandemic

MC Gomes, data from the Portuguese registry, Jan 2023 (unpublished)

Light blue bars
The last national serologic survey from November 2021 
estimated ~30% unreported cases (pre-omicron).

Dark blue bars
The frequency of unreported cases, following 
Omicron’s high infectious rates and recent reduction in 
testing, must be higher (dark blue, 50%)
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| Specific groups (namely immunocompromised individuals) have suboptimal 
protection
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| Specific groups (namely immunocompromised individuals) have suboptimal 
protection
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| INFORM study

INFORM study; Evans et al. Lancet, 2023
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| Vulnerability of immunocompromised individuals

Project END-VOC

Our objective within END-VOC
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Ongoing Analyses & Progress

1. Glucocorticoids

2. Interferons

3. Bio disease-modifying antirheumatic drugs (DMARDS) + targeted
therapies

4. Systemic immunosuppressants

5. Immunomodulators

6. Chemotherapy agents

TNF inhibitors

JAK inhibitors

Interleukin inhibitors

Complement inhibitors

Proteasome inhibitors

T cell targeting

B cell targeting

Immune checkpoint

High dose

Low dose

Cytotoxic antibiotics

Alkylating agents

Antimetabolites

Topoisomerase inhibitors

Mitotic inhibitors

mTOR inhibitors

Calcineurin inhibitors
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Ongoing Analyses & Progress



Discoveries are made of people 

Discoveries are made of People
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| The Graca Lab

Clinical collaborators  Immunologists: Biology of Tfh/Tfr cells and GC

Deng… Graca (2019), Nature Rev Rheumat
Romão… Graca (2018), Arthritis & Rheumatol
Fonseca… Graca (2018), Arthritis & Rheumatol
Fonseca… Graca (2017), Science Immunol

Kumar… Graca (2024), Cell Discov
Graca (2023), Science Immunol
Fonseca… Graca (2019), Immunol Rev
Maceiras… Graca (2017), Nature Commun

Malato… Graca (2023), Lancet Inf Dis
Graca (2023), Nature Immunol
Malato… Graca (2022), N Eng J Med
Kumar… Graca (2021), Science Immunol

Mathematics/Modeling/Bioinformatics
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Manuel C Gomes, M Gama-Carvalho, FCUL Lisbon 
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Marta Silva

Miguel Santos
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Pedro Ávila Ribeiro
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Graca Lab:

Ana Raquel Maceiras

Ariana Pina
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