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Abstract 

The focus of my research has been on the epidemiology of vaccine preventable diseases. 

This included the evaluation of pneumococcal conjugate vaccines in a high HIV-burden 

setting, epidemiology of respiratory viral associated-pneumonia, and the impact of 

vaccination during pregnancy on the foetus and newborn. Included in my research portfolio 

are two pivotal randomized placebo-controlled trials of influenza vaccination during 

pregnancy and a third trial, using different vaccination regimens among HIV-infected women. 

These trials demonstrated the effect of vaccinating pregnant women on the prevention of 

influenza illness in the vaccinated mothers and their infants. The findings from the studies 

were pivotal in the Scientific Advisory Group of Experts (SAGE) formulating World Health 

Organization (WHO) recommendations for the prioritisation of influenza vaccination of 

pregnant women in low-middle income countries, and for the change in indication and 

labelling of influenza vaccines in Europe to include pregnancy. I conducted large 

epidemiological studies on the burden of COVID-19 among pregnant women, hospitalized 

adults and healthcare workers. Furthermore, in a prospective hospital-based surveillance I 

investigated the burden of Influenza, Respiratory Syncytial Virus (RSV), and Pertussis 

infections in children. With the rollout of COVID-19 vaccines, I was involved in vaccine 

effectiveness evaluation studies in South Africa, Eswatini, Botswana and Mozambique. 

The COVID-19 pandemic has raised the attention on the substantial health burden 

respiratory viruses can cause to humans worldwide, emphasizing more than ever the 

importance to continue producing reliable burden of disease estimates. For the next steps of 

my research I will develop projects that investigate respiratory viruses’ seasonality and viral 

evolution, as this is extremely relevant and will allow the identification of the populations most 

at-risk. I will perform post-registration evaluation for new vaccines and other preventive 

measures aiming to establish the optimal use of vaccines in France and globally. I will 

leverage on data, infrastructures, and expertise available from several existing partners at 

local, national, and global levels to achieve the following objectives: 

1. Understand the burden and epidemiology of respiratory viruses that cause disease in 

very young and/or older age groups, which could lead to the development of improved or 

new vaccines. 

Justification: traditionally the burden of respiratory infections displays a U shape curve 

relative to age groups, protecting these groups will be most effective to prevent illness and 

transmission. Additionally, robust science and evidence-based information are needed to 

support policy decisions and industrial investment in new vaccines.     
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2. Monitor the genetic evolution of respiratory viruses and associated mutations. 

Justification: information on viruses’ genetic evolution dynamics will guide research and 

development for future vaccine targets and formulations. Moreover, viral genetic information 

can be used by sentinel systems to identify new viral threads (e.g., changes in phenotype 

representation of viruses that could lead to more severe diseases) or interpret why certain 

vaccines are not performing well. 

3. Evaluate the real-life performance of vaccines against different outcomes. 

Justification: real-world evidence can be used for post-registration evaluation. 

I will integrate and analyse large longitudinal data routinely collected by the Hospices Civils 

de Lyon (HCL). For the projects focused on French national information, I will use French 

National Health Insurance (SNDS) data. I will also use the Global Initiative on Sharing All 

Influenza Data (GISAID) platform to obtain genetic sequences and related clinical and 

epidemiological data from different geographical areas.  

This project is a multi-disciplinary applied research program that will use information from 

surveillance platforms, clinical records, viral phenotypic and genomic data to better 

understand the circulation of respiratory viruses, their clinical impact and inform future 

changes in epidemiology that might occur. 
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Résumé 

Au cours de ma carrière, mes recherches se sont concentrées sur l'épidémiologie des 

maladies qui peuvent être prévenues par la vaccination. J'ai notamment évalué les vaccins 

conjugués antipneumococciques dans un contexte de forte prévalence du VIH, 

l'épidémiologie de la pneumonie virale associée aux voies respiratoires et l'impact de la 

vaccination pendant la grossesse sur le fœtus et le nouveau-né. Mon expérience en 

recherche comprend deux essais randomisés contrôlés par placebo sur la vaccination 

antigrippale pendant la grossesse et un troisième essai utilisant différents schémas de 

vaccination chez les femmes infectées par le VIH. Ces essais ont démontré l'effet de la 

vaccination des femmes enceintes sur la prévention de la grippe chez les mères vaccinées 

et leurs nourrissons. Les résultats de ces études ont joué un rôle essentiel dans la 

formulation par le groupe consultatif scientifique d'experts (SAGE) des recommandations de 

l'Organisation mondiale de la santé (OMS) visant à donner la priorité à la vaccination 

antigrippale des femmes enceintes dans les pays à revenu faible et intermédiaire et à 

modifier l'indication et l'étiquetage des vaccins antigrippaux en Europe afin d'y inclure la 

grossesse. J'ai mené de vastes études épidémiologiques sur la charge de COVID-19 chez 

les femmes enceintes, les adultes hospitalisés et le personnel de santé. Par ailleurs, dans le 

cadre d'une surveillance prospective en milieu hospitalier, j'ai étudié la charge des infections 

par la grippe, le virus respiratoire syncytial (VRS) et la coqueluche chez les enfants. Avec le 

déploiement des vaccins COVID-19, j'ai participé à des études d'évaluation de l'efficacité des 

vaccins en Afrique du Sud, en Eswatini, au Botswana et au Mozambique. 

La pandémie de COVID-19 a attiré l'attention sur la charge de morbidité considérable que les 

virus respiratoires peuvent faire peser sur les personnes dans le monde entier, soulignant 

plus que jamais l'importance de continuer à produire des estimations fiables de la charge de 

morbidité. Pour les prochaines étapes de mes recherches, je développerai des projets visant 

à étudier la saisonnalité et l'évolution virale des virus respiratoires, ce qui permettra 

d'identifier les populations les plus à risque. Je réaliserai des évaluations après autorisation 

de mise sur le marché pour les nouveaux vaccins et autres mesures préventives afin d'établir 

l'utilisation optimale des vaccins en France et dans le monde. Je m'appuierai sur les 

données, les infrastructures et l'expertise disponibles auprès de plusieurs partenaires 

existants aux niveaux local, national et mondial pour atteindre les objectifs suivants : 

1. Comprendre la charge et l'épidémiologie des virus respiratoires qui provoquent des 

maladies chez les très jeunes et/ou les personnes âgées, ce qui pourrait conduire au 

développement de vaccins nouveaux ou améliorés. 
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Traditionnellement, la charge des infections respiratoires présente une courbe en forme de U 

par rapport aux groupes d'âge, et la protection de ces groupes sera la plus efficace pour 

prévenir la maladie et la transmission. De plus, des données scientifiques solides et des 

informations fondées sur des preuves sont nécessaires pour étayer les décisions politiques 

et les investissements industriels vers de nouveaux vaccins.     

2. Surveiller l'évolution génétique des virus respiratoires et les mutations associées. 

Les informations sur la dynamique de l'évolution génétique des virus orienteront la recherche 

et le développement de futures cibles et formulations de vaccins. De plus, les informations 

génétiques virales peuvent être utilisées par les systèmes sentinelles pour identifier de 

nouvelles pistes virales (par exemple, des changements dans la représentation 

phénotypique des virus qui pourraient conduire à des maladies plus graves) ou pour 

interpréter les raisons pour lesquelles certains vaccins ne donnent pas de bons résultats. 

3. Évaluer la performance des vaccins dans la vie réelle par rapport à différents 

résultats. 

Les données de vie réelle peuvent être utilisées pour l'évaluation après la mise sur le marché 

des vaccins. 

J'intégrerai et j'analyserai les données longitudinales importantes collectées régulièrement 

par les Hospices Civils de Lyon (HCL). Pour les projets axés sur les informations nationales 

françaises, j'utiliserai les données de l'Assurance maladie française (SNDS). J'utiliserai 

également la plateforme GISAID (Global Initiative on Sharing All Influenza Data) pour obtenir 

des séquences génétiques et des données cliniques et épidémiologiques connexes 

provenant de différentes zones géographiques.  

Ce projet est un programme de recherche appliquée multidisciplinaire qui utilisera des 

informations provenant de plateformes de surveillance, de dossiers cliniques, de données 

phénotypiques et génomiques virales afin de mieux comprendre la circulation des virus 

respiratoires, leur impact clinique et d'informer sur les changements épidémiologiques qui 

pourraient survenir à l'avenir.  
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Entrepreneurship: Great Leap Forward Fellowship. 

2012-2013 University of the Witwatersrand, Johannesburg, South Africa, SPARC 

Prestigious Post-doctoral Fellowship. 

2010-2012 University of the Witwatersrand, Johannesburg, South Africa, Post-doctoral 

Fellowship. 

2009-2010 Fundação para a Ciência e a Tecnologia, Portugal, Post-doctoral Fellowship. 

2005-2007 Human Frontiers Science Program, Post-doctoral Fellowship. 
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2004  European Molecular Biology Organization (EMBO), Post-doctoral Long-term 

Fellowship. 

1998-2003 Fundação Calouste Gulbenkian and Fundação para a Ciência e a Tecnologia, 

Gulbenkian PhD program in Biology and Medicine PhD fellowship. 

1997-1998 Fundação para a Ciência e a Tecnologia, Portugal, Young Researcher 

Fellowship. 

1996-1997 European student exchanging program, Erasmus Fellowship. 

 

Awards 

2019 Travel Bursary Award, 5th International Neonatal & Maternal Immunization 

Symposium, Vancouver, Canada. 

2013 Meeting Travel Award, World Congress of the World Society for Pediatric Infectious 

Diseases, Cape Town, South Africa. 

2006 Postdoctoral Presentation Prize, International Congress of Parasitology, Glasgow, 

Scotland, UK. 

2005 Nomination to participate in the Meeting of Nobel Laureates, Lindau, Germany. 

1998  Accepted to the Gulbenkian PhD program in Biology and Medicine, Portugal.  

1998  Gulbenkian Science Award (for project developed at IQTB), Portugal. 

 

Board and societies memberships 

2023-present Chair of the scientific advisory committee. Global Influenza Hospital 

Surveillance Network. 

2021-present Vice-president. Associação Viver a Ciência. 

2020-present Editorial board member of the journal Pneumonia. 

2019-present Board member, Treasurer. Middle East, Eurasia and Africa Influenza 

Stakeholders Network. 
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2019-2022 Committee member. Gavi Evaluation Advisory Committee. 

2018-2022 Board member. Gavi, The Vaccine Alliance. 

2018-2023 Scientific advisory committee member. Global Influenza Hospital Surveillance 

Network. 

2017-2022 Member. European Society of Paediatric Infectious Diseases. 

2016-present Board member. ReSViNET Foundation, Respiratory Syncytial Virus Network. 

2016-present Member. The Global Pertussis Initiative. 

 

Technical consultations 

May 2024  RSV Vaccine (Maternal Indication) Medical Advisory Board. Pfizer Gulf. 

December 2023- Global RSV KOL Engagement Program. Steering Committee Member. 

Pfizer. 

April 2023  COVID-19 Expert Consultation. Sanofi. 

Aug 2021-  Determining whether mass campaigns with fractional dose PCV10 

would accelerate herd protection against pneumococcal transmission in Sub-Saharan Africa. 

Epicentre. Trial Steering Committee Member. 

April 2021-  PROUD – Preventing RespiratOry syncytial virUs in unDerdeveloped 

countries. Project Steering Committee Member. 

April 2021  RSV Passive Immunization: mAbs and maternal immunization. Sanofi. 

October 2020  RSV prevention for all infants. Sanofi Pasteur. 

2019-2020  Maternal immunization uptake panel. Pfizer. 

January 2020  Pediatric Flu advisory board. Sanofi Pasteur. 

November 2019 Influenza advisory board (South Africa). Sanofi Pasteur. 

October 2019  Respiratory Syncytial Virus virtual advisory board (South Africa). Sanofi 

Pasteur. 
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April 2019  Stakeholder led research prioritization event on preterm birth. Preterm 

Birth Prevention and Management (PRIME), multi-country project funded by the National 

Institute for Health Research, UK. 

June 2018  Roundtable meeting, Current global perspectives and remaining 

challenges of Influenza and Respiratory Syncytial Virus. Global Influenza Initiative. 

September 2018 Guidelines on the quality, safety and efficacy of Respiratory Syncytial 

Virus. World Health Organization. 

June 2017  Respiratory Syncytial Virus early phase advisory board. Pfizer. 

December 2016 PCV13 Paediatric age expansion advisory board (South Africa). Pfizer. 

November 2016 Roundtable meeting, Pertussis: The African perspective and remaining 

global challenges. Global Pertussis Initiative. 

February 2016 Pertussis surveillance and mortality mini symposium. Bill & Melinda 

Gates Foundation. 

August 2015  Pertussis interest group meeting (South Africa). Sanofi Pasteur. 

July 2015  Roundtable meeting, GII. Global Influenza Initiative. 

May 2015  Immunology research gaps related to maternal immunization. Bill & 

Melinda Gates Foundation. 

March 2015  Maternal influenza immunization evidence and implementation. World 

Health Organization. 

February 2013 International Pneumococcal Expert Panel. Pfizer. 

January 2013  First WHO integrated meeting on development and clinical trials of 

Influenza vaccines that induce broadly protective and long-lasting immune responses. World 

Health Organization. 
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Research funding (last 10 years) 

Bill & Melinda Gates Foundation     2014-2016 $779,384 

Title: Burden of pertussis hospitalization in HIV-exposed and HIV-unexposed South African 

infants. 

 

Bill & Melinda Gates Foundation     2015-2020 $3,060,440 

Title: Effectiveness of influenza vaccination of pregnant women in protecting against 

influenza associated hospitalization in young HIV-exposed and HIV-unexposed infants: a 

case control study.  

 

Foundation for Influenza Epidemiology    2017-2022 €560,000 

Title: Global Influenza Hospital Surveillance Network. 

 

National Institute of Allergy and Infectious Diseases, National Institutes of Health, US (Grant 

awarded to our collaborator at the University of Colorado)  2017-2021 $313,000 

Title: Tregs, Gut Microbiome and Immune Responses in HIV-Exposed and Unexposed 

Infants. 

 

MedImmune        2018  $25,000 

Title: RSV next-generation sequencing. 

 

MedImmune        2018-2022 €101,500 

Title: International Network for Optimal Resistance Monitoring of RSV (INFORM RSV). 
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National Institute of Health Research (NIHR), Global Health Research Unit on Mucosal 

Pathogens, UK       2020-2021 £92,113 

Title: Molecular evaluation of the association of the vaginal microbiome and adverse 

pregnancy outcomes in South Africa. 

 

Bill & Melinda Gates Foundation     2020-2021 $630,490 

Title: Investigation of hospitalized adults for SARS-Coronavirus–2 (COVID-19) associated 

pneumonia in a setting with high prevalence of HIV and Tuberculosis. 

 

Bill & Melinda Gates Foundation     2020-2021 $1,140,129 

Title: SARS-CoV–2 infection among healthcare workers. 

 

European & Developing Countries Clinical Trials Partnership 2020-2022 €499,938 

Title: Surveillance among healthcare workers for SARS-Coronavirus–2 infection. 

 

Pfizer         2020-2021 $100,000 

Title: Temporal changes of drug-resistant Streptococcus pneumoniae in South African 

children in the era of childhood pneumococcal immunization. 

 

Bill & Melinda Gates Foundation     2021-2022 $277,672 

Title: RSV dynamics in the context of COVID - South Africa. 

 

AstraZeneca        2021-2022 $2,543,916 

Title: Effectiveness of Covid-19 vaccination in Eswatini against SARS-CoV-2 associated 

hospitalization and death. 
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Sanofi        2022-2025 ZAR26,062,883 

Title: Pertussis vaccination among HIV-infected and HIV-uninfected pregnant women. 

 

Shape-Med Lyon       2023-2025 €113,000 

Title: Extraction of symptoms from electronic health records to create automatic cohorts. 

 

Agence Nationale de la Recherche/Sanofi Programme Chaire Industrielles  

         2024-2027 €1,000,000 

Title: Global burden of respiratory viruses with interest for vaccine development.  
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Post-graduate Supervision 

PhD students 

Alexander Malherbe, University of the Witwatersrand, 2013-2017. 

Thesis: Cell-mediated and humoral immune responses to trivalent inactivated influenza 

vaccine in high-risk groups. 

 

Eleonora Mutsaerts, University of the Witwatersrand, 2016-2020.  

Thesis: Safety and immunogenicity of measles vaccine, varicella vaccine and hepatitis-A 

vaccine in HIV-exposed and HIV-unexposed South African children. 

Publications from the PhD work: 

Mutsaerts EAML, Nunes MC, Bhikha S, Ikulinda BT, Jose L, Koen A, Moultrie A, Grobbee 

DE, Klipstein-Grobusch K, Weinberg A, Madhi SA. Short-term immunogenicity and safety of 

hepatitis-A and varicella vaccines in HIV-exposed uninfected and HIV-unexposed South 

African children. Vaccine. 2020;38(22):3862-3868. 

Mutsaerts EAML, Nunes MC, Bhikha S, Ikulinda BT, Boyce W, Jose L, Koen A, Moultrie A, 

Cutland CL, Grobbee DE, Klipstein-Grobusch K, Madhi SA. Immunogenicity and Safety of an 

Early Measles Vaccination Schedule at 6 and 12 Months of Age in Human Immunodeficiency 

Virus (HIV)-Unexposed and HIV-Exposed, Uninfected South African Children. J Infect Dis. 

2019;220(9):1529-38. 

Mutsaerts EAML, Nunes MC, van Rijswijk MN, Klipstein-Grobusch K, Grobbee DE, Madhi 

SA. Safety and Immunogenicity of Measles Vaccination in HIV-Infected and HIV-Exposed 

Uninfected Children: A Systematic Review and Meta-Analysis. EClinicalMedicine. 2018;1:28-

42. 

Mutsaerts EAML, Nunes MC, van Rijswijk MN, Klipstein-Grobusch K, Otwombe K, Cotton 

MF, Violari A, Madhi SA. Measles Immunity at 4.5 Years of Age Following Vaccination at 9 

and 15-18 Months of Age Among Human Immunodeficiency Virus (HIV)-infected, HIV-

exposed-uninfected, and HIV-unexposed Children. Clin Infect Dis. 2019;69(4):687-696.  
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Nina Schwalbe, University of the Witwatersrand, 2021-2024.  

Thesis: Equitable access to vaccines: exploring the role of the acceptability, accessibility, 

affordability, availability with a focus on COVID-19. 

Publications from the PhD work: 

Schwalbe N, Nunes MC, Cutland C, Wahl B, Reidpath D. Assessing New York City's COVID-

19 Vaccine Rollout Strategy: A Case for Risk-Informed Distribution. J Urban Health. 2024 

Apr 5. 

Schwalbe N, Hanbali L, Nunes MC, Lehtimaki S. Use of financial incentives to increase adult 

vaccination coverage: A narrative review of lessons learned from COVID-19 and other adult 

vaccination efforts. Vaccine X. 2022;12:100225. 

Schwalbe N, Nassiri-Ansari T, Lehtimaki S, Cutland C, Nunes MC, Kettler H. Access to 

medicines: History, Definitions and a Taxonomy of Tools. Submitted. 

 

Tina Ramatsebe, University of the Witwatersrand, 2015 - dissertation submitted in April 

2024.  

Thesis: Molecular evaluation of the association of the vaginal microbiome and adverse 

pregnancy outcomes in South Africa. 

 

Sarah Downs, University of the Witwatersrand, 2016 - dissertation submitted in April 2024. 

Thesis: Temporal changes in Streptococcus pneumoniae colonization in children and adults 

following routine childhood immunization with pneumococcal conjugate. 

Publications from the PhD work: 

Olwagen CP, Downs SL, Izu A, Tharasimbi L, Van Der Merwe L, Nunes MC, Madhi SA. 

Bacterial nasopharyngeal colonisation in children in South Africa before and during the 

COVID-19 pandemic: an observational study. Lancet Microbe. 2024;5(1):e34-e42.  

Downs SL, Olwagen CP, Van Der Merwe L, Nzenze SA, Nunes MC, Madhi SA. 

Streptococcus pneumoniae and other bacterial nasopharyngeal colonization seven years 
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post-introduction of 13-valent pneumococcal conjugate vaccine in South African children. Int 

J Infect Dis. 2023;134:45-52. 

Downs SL, Madhi SA, Van der Merwe L, Nunes MC, Olwagen CP. Optimization of a high-

throughput nanofluidic real-time PCR to detect and quantify of 15 bacterial species and 92 

Streptococcus pneumoniae serotypes. Sci Rep. 2023;13(1):4588. 

Downs SL, Madhi SA, Van der Merwe L, Nunes MC, Olwagen CP. High-throughput 

nanofluidic real-time PCR to discriminate Pneumococcal Conjugate Vaccine (PCV)-

associated serogroups 6, 18, and 22 to serotypes using modified oligonucleotides. Sci Rep. 

2021;11(1):23728. 

 

William C. McMahon, University of the Witwatersrand, 2021-present. 

Thesis: SARS-CoV-2 cell-mediated immunity in South Africans following infection and in 

COVID-19 vaccinees with and without HIV. 

Publications from the PhD work: 

McMahon WC, Kwatra G, Izu A, Koen AL, Greffrath J, Fairlie L, Patel F, Mukendi CK, Mbele 

NJ, Lala R, Burgers WA, Nunes MC, Cutland CL, Gilbert SC, Lambe T, Pollard AJ, Madhi 

SA. T-cell responses induced by ChAdOx1 nCoV-19 (AZD1222) vaccine to wild-type severe 

acute respiratory syndrome coronavirus 2 among people with and without HIV in South 

Africa. AIDS. 2023;37(1):105-112. 

McMahon WC, Kwatra G, Izu A, Jones S, Mbele NJ, Jafta N, Lala R, Shalekoff S, Tiemessen 

CT, Madhi SA, Nunes MC. T-cell responses to severe acute respiratory syndrome 

coronavirus 2 ancestral strain and Omicron variant among unvaccinated pregnant and 

postpartum women living with and without HIV in South Africa. Submitted. 

 

Aung Pone Myint, Université Claude Bernard Lyon1, 2024-present. 

Thesis: Phylogenetic dynamics and early variant identification analysis of respiratory viruses 

genome.  
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Masters students 

Eleonora Mutsaerts, Utrecht University, the Netherlands, 2015-2016. 

Dissertation: Duration of protection provided by trivalent inactivated influenza vaccination in 

pregnant women. 

Publications from the work: 

Mutsaerts E, Madhi SA, Cutland CL, Jones S, Hugo A, Trenor S, Treurnicht FK, Klipstein-

Grobusch K, Weinberg A, Nunes MC. Influenza vaccination of pregnant women protects 

them over two consecutive influenza seasons in a randomized controlled trial. Expert Rev 

Vaccines. 2016;15(8):1055-62.  

 

Mahlodi Montlha, University of the Witwatersrand, 2015-2017. 

Dissertation: Association between cytokine profile and disease severity in children infected 

with respiratory syncytial virus causing lower respiratory tract infections. 

 

Bronwan Smith, University of the Witwatersrand, 2016-2018. 

Dissertation: Determining sequence types of circulating Bordetella pertussis strains isolated 

from South African infants. 

 

Martijn van Rijswijk, Utrecht University, the Netherlands, 2017. 

Dissertation: Long-term follow-up of measles vaccination in HIV-positive children in South 

Africa. 

 

Noor Gieles, Utrecht University, the Netherlands, 2018-2019. 

Thesis: Measles and rubella seroprevalence in HIV-infected and HIV-uninfected pregnant 

women in Soweto, South Africa. 

Publications from the work: 
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Gieles NC, Mutsaerts E, Kwatra G, Bont L, Cutland CL, Jones S, Moultrie A, Madhi SA, 

Nunes MC. Measles seroprevalence in pregnant women in Soweto, South Africa: a nested 

cohort study. Clin Microbiol Infect. 2020;26(4):515 e511-515 e514. 

Gieles NC, Mutsaerts E, Kwatra G, Bont L, Cutland CL, Jones S, Moultrie A, Madhi SA, 

Nunes MC. Rubella seroprevalence in pregnant women living with and without HIV in 

Soweto, South Africa. Int J Infect Dis. 2020;91:255-260. 

 

Natali Serafin, University of Pretoria, South Africa, 2019-2021. 

Dissertation: The epidemiology of RSV-associated hospitalisations and risk factors for severe 

disease among children under 5 years old in Soweto, South Africa, 2014-2019. 

 

Farisai Kuonza, University of the Witwatersrand, 2019-2021. 

Dissertation: Hospitalizations for Influenza after introduction of Pneumococcal Conjugate 

Vaccines at Chris Hani Baragwanath Academic Hospital in South Africa, 2009-2018. 

 

Asha Thombrayil, International Master in Vaccinology (IMVACC), University of Lausanne, 

Switzerland, 2021-2022. 

Dissertation: The Burden of Respiratory Disease Amongst Hospitalized Adults in Soweto, 

2017-2019. 

 

Jeanine du Plessis, University of the Witwatersrand, 2021-2022. 

Dissertation: Molecular Epidemiology of SARS-CoV-2 in Healthcare Workers at Chris Hani 

Baragwanath Academic Hospital in Soweto, South Africa. 

Publications from the work: 

Molecular Epidemiology of SARS-CoV-2 in Healthcare Workers at Chris Hani Baragwanath 

Academic Hospital in South Africa. In preparation. 
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Reviewer of Post-Graduate Dissertations/Theses 
 

PhD of Sibongile Walaza, University of the Witwatersrand, 2018. 

Thesis: Interaction between influenza and tuberculosis in South Africa, a country with high 

prevalence of tuberculosis and HIV. 

 

PhD of Olatunji Oluseyi Adetokunb, Stellenbosch University, South Africa, 2019. 

Thesis: Understanding the relationship between vaccination, vaccine-preventable diseases, 

and HIV infection among sub-Saharan African children. 

 

PhD of Rudzani Muloiwa, University of Cape Town, South Africa, 2020. 

Thesis: Epidemiology of pertussis in children hospitalised with respiratory tract infection. 

 

PhD of Patti Sheryl Kay, University of the Witwatersrand, 2021. 

Thesis: Phenotypic and functional characterization of CD56bright CD16neg Natural Killer 

Cell subsets within the context of influenza vaccination. 

 

PhD of Clotilde El Guerche-Séblain, Amsterdam University, the Netherlands, 2022. 

Thesis: Strengthening influenza surveillance systems - The contribution of epidemiological 

and burden of disease data. 

 

PhD of Tumelo Moshoette, University of the Witwatersrand, 2023.  

Thesis: Engineering bispecific antibodies targeting HIV-1 subtype C. 
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Masters of Rajab Kakaire, University of Cape Town, South Africa, 2017. 

Dissertation: The Uptake of the Prepex and Shang ring male circumcision devices by 

adolescent and adults in Africa: A systematic review. 

 

Masters of Edina Amponsah-Dacosta, University of Cape Town, South Africa, 2019. 

Dissertation: Health systems constraints and facilitators of national immunization programs in 

low- and middle- income countries. 

 

Masters of Linda Erasmus, University of the Witwatersrand, 2019. 

Dissertation: Evaluation of case definitions to detect Bordetella Pertussis infections in 

hospitalised individuals in South Africa, 2015-2017. 

 

Masters of Jessica Ann Lai Yun, University of the Witwatersrand, 2021. 

Dissertation: The use of a quantitative assay to differentiate between Pneumocystis jirovecii 

colonisation and disease among hospitalised patients, South Africa 2015-2016. 

 

Masters of Hannah Theriault, Université Claude Bernard Lyon 1, 2021. 

Dissertation: Differential Vulnerability and COVID-19 Vaccination in Sweden: a nationwide 

ecological study. 

  



 

43 
 
 

National and International collaborations 
 

Collaborator’s name Affiliation year 

Penny Moore University of the Witwatersrand 2018 to present 

Cheryl Cohen 
South African, National Institute for 
Communicable Diseases, South Africa 

2015 to 2023 

Michele Ramsay University of the Witwatersrand 2019 to 2023 

Shane Norris University of the Witwatersrand 2019 to 2022 

Ijeoma Edoka University of the Witwatersrand 2019 to 2022 

Alex Sigal Health Research Institute, South Africa 2020 to 2022 

Keertan Dheda University of Cape Town, South Africa 2020 to 2023 

Simon Zwane Eswatini Ministry of Health, Eswatini 2020 to 2023 

Celso Khosa 
Universidade Eduardo Mondlane, 
Mozambique 

2020 to 2023 

Louis Bont Utrecht University, the Netherlands 2017 to present 

Saverio Caini Nivel, the Netherlands 2022 to present 

Francesco Sannino 
Southern Denmark University, 
Denmark 

2023 to present 

Francesco Conventi Università degli Studi di Napoli, Italy 2023 to present 

Gavin Screaton University of Oxford, UK 2020 

Ricardo Aguas University of Oxford, UK 2020 to 2022 

Andrew Pollard University of Oxford, UK 2020 to 2021 

Harish Nair University of Edinburgh, Scotland 2017 to present 

Ting Shi University of Edinburgh, Scotland 2019 to present 

Eric Simoes Colorado University, USA 2012 to present 

Cecile Viboud 
Fogarty International Center of the 
National Institutes of Health, USA 

2023 to present 

Helen Chu University of Washington, USA 2024 to present 

Saad Omer UT Southwestern Medical Center, USA 2016 to 2023 

Adriana Weinberg Colorado University, USA 2012 to 2023 

Bali Pulendran Stanford University, USA 2020 to 2022 

Barney S. Graham 
National Institute of Allergy and 
Infectious Diseases, NIH, USA 

2019 to 2021 

Jena Derakshani Hamadani icddr,b, Bangladesh 2018 to 2023 



 

44 
 
 

Ana Cumano Institut Pasteur, France 2020 to 2023 

Bruno Lina UCBL-1, France 2017 to present 

Giacomo Cacciapaglia UCBL-1, France 2023 to present 
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Scientific Journey 
 

The brain gain 
 

I was one of 16 students selected in 1998 to join the Gulbenkian PhD Program in Biology 

and Medicine, the most prestigious doctoral program in Portugal at the time. With the option 

of choosing any scientific laboratory in the world to do my doctoral thesis, I selected the 

laboratory of Professor Steven Goldman at the Neurology Department of Cornell University, 

Weill Medical College, New York, NY. During my PhD I isolated a cell population from the 

white matter of the adult human brain that expressed an immature ganglioside marker. 

These cells were known to give rise to oligodendrocytes in culture, but my work published in 

Nature Medicine revealed for the first time that in low-density culture some also generated 

neurons indicating that these nominally glial progenitors included multipotential progenitor 

cells capable of neurogenesis. I demonstrated that these human progenitor cells could 

generate functionally competent neurons and glia both in vitro and after xenograft to the fetal 

rat brain (Marta C. Nunes et al. 2003), and in a dysmyelinated mice model were capable of 

achieving widespread and efficient myelination (Windrem et al. 2004). These key 

experiments identified a pool of mitotically competent neurogenic progenitor cells with 

potential as a therapeutic strategy for a broad range of diseases affecting myelin.  

During my PhD, I co-authored four papers (one first author) (Lin et al. 2007; Marta C. Nunes 

et al. 2007; Windrem et al. 2002; 2004) and one book chapter, and I presented my work at 

three international conferences. 

Below the main paper that emanated from my work. 
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Plasmodium falciparum during pregnancy: a puzzling parasite 
 

Continuing my interest on cell biology I pursued a post-doc focusing on Plasmodium 

Falciparum. During my post-doctoral training at the Institut Pasteur I developed projects 

dedicated to identify molecules expressed by Plasmodium Falciparum at the surface of the 

human infected red blood cells that could be used as vaccine candidates for prevention of 

pregnancy malaria. A focus of my research was the mechanisms of antigenic variation and 

switching of expression of variant surface molecules in P. Falciparum through which the 

parasite is able to evade immune pressure and infect the human placenta (M. C. Nunes and 

Scherf 2007; Marta C. Nunes et al. 2008). I characterized a novel protein-kinase family in P. 

falciparum, the FIKK-proteins. Since the genes encoding these proteins locate mostly in the 

chromosomal sub-telomeric regions; close to other genes that play a role in remodelling the 

infected erythrocyte membrane, I hypothesized that the FIKK-proteins might be involved in 

specific host-parasite interactions. By creating knock-out parasites and comparing the 

relative mRNA levels of the FIKK-genes between parasites expressing different surface 

proteins I detected quantitative and qualitative biological differences for several surface 

genes (Marta C. Nunes et al. 2007). Since the FIKK-kinase family is Apicomplexa-specific 

the knowledge acquired from this project could be used to develop drugs or vaccines 

targeting these kinases (Marta C. Nunes et al. 2010).  

During my post-doc I co-authored six papers (Lopez‐Rubio et al. 2007; Marta C. Nunes et al. 

2007; 2008; 2010; M. C. Nunes and Scherf 2007; Viebig et al. 2006); in four of them I was 

first author and in one I was the corresponding author. I presented my work at four 

international conferences. To developed my work, I was awarded with two competitive 

international fellowships: European Molecular Biology Organization (EMBO), Post-doctoral 

long-term Fellowship; and Human Frontiers Science Program, Post-doctoral Fellowship. 

During my post-doctoral training I become interested in epidemiology and infectious 

diseases. 

Below the paper describing the protein kinase family of Plasmodium Falciparum that targets 

distinct components of the host erythrocyte membrane.  
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Theoretical epidemiology  
 

During the year that I was a research scientist at the Theoretical Epidemiology Group, at the 

Instituto Gulbenkian de Ciência in Oeiras, Portugal, I participated in two main projects: the 

first one aimed at developing mathematical models of the complex mechanism of antigenic 

variation in Plasmodium falciparum and in the second project we used data from molecular 

epidemiology studies to discriminate between relapses of latent tuberculosis infection or 

exogenous reinfection in recurrent episodes of tuberculosis.  

With my background on malaria research I helped to develop new concepts of antigenic 

variation and host-parasite interactions. We used available molecular and serological data on 

Plasmodium falciparum variant surface antigens to formulate a mathematical model of the 

evolutionary mechanisms shaping these antigens’ organization and expression patterns. The 

model was able to reproduced immunological trends observed in field data, and identified the 

mechanisms that might be driving the evolution of separate clusters of variant surface 

antigens in P. falciparum. Our results predicted the existence of a restricted subset of high-

dominance variant surface antigens associated with severe malaria, and genetically and 

immunologically diverse low-dominance antigens related to uncomplicated and 

asymptomatic infection. I co-authored a manuscript describing these findings (Van Noort et 

al. 2010). 

The tuberculosis research resulted in a manuscript where we proposed a minimal model for 

tuberculosis transmission to describe the relative contributions of reinfection and relapse to 

recurrent tuberculosis across a range of transmission intensities that could be used for 

control planning (Gomes et al. 2012). 
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Vaccine preventable diseases 
 

At the Vaccines & Infectious Diseases Analytics (Wits VIDA) Research Unit in South Africa 

my research was focused on reducing under-5 childhood morbidity and mortality from 

leading infectious causes. This included evaluation of pneumococcal conjugate-vaccines in a 

setting with high Human Immunodeficiency Virus (HIV) burden, clinical and molecular 

epidemiology of respiratory viruses associated with pneumonia and immunization of 

pregnant women. In a large multi-year surveillance study, I investigated the relevance of 

Bordetella pertussis, Influenza virus and Respiratory Syncytial Virus infections (RSV) in 

hospitalized patients; with the aim to describe the burden of these pathogens and clarify the 

need for future vaccines. To approach the problem of infant morbidity related to infections 

from a different angle I explored the potential of intervening through vaccination of pregnant 

women to protect the women and their babies against infections. After conducting two 

randomized-placebo-control trials of maternal influenza vaccination I led a large case-control 

study on the effectiveness of maternal influenza vaccination against hospitalizations. 

Currently I am still the principal investigator of an immunogenicity study of pertussis 

vaccination comparing the humoral response between HIV-uninfected pregnant women and 

pregnant women living with HIV.  

My research portfolio at Wits VIDA can be divided into four broad topics that will be illustrated 

below by key projects and publications.  

1. Evaluation of pneumococcal conjugate vaccines  

2. Epidemiology of respiratory infections, including surveillance studies 

3. Maternal immunization, including women living with HIV  

4. COVID-19  
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Evaluation of pneumococcal conjugate vaccines 

 

I performed analyses on the national South African database for invasive pneumococcal 

disease (IPD) surveillance to establish baseline information on the risk of IPD before 

pneumococcal conjugate-vaccine (PCV) introduction in South Africa and to provide guidance 

on the IPD risk-reduction due to antiretroviral therapy that needed to be accounted for when 

vaccine impact studies were performed in HIV-infected children (Marta C Nunes et al. 2011) 

and adults (Marta C. Nunes et al. 2011).  

In South Africa, 7-valent PCV (PCV7) was first introduced in April 2009 as a 2+1 schedule for 

infants at 6 weeks, 14 weeks, and 9 months of age. PCV7 was replaced with 13-valent PCV 

(PCV13) in April 2011, with gradual upscaling of coverage by the end of 2011. I investigated 

pneumococcal colonization acquisition in children who received PCV at 6, 14 and 40 weeks 

age (the vaccination schedule implemented in South Africa) and compared it to cohorts of 

PCV-naïve children and children who received a 3+1 schedule (the WHO recommended 

schedule) (Marta C. Nunes et al. 2013; Marta C. Nunes, Jones, et al. 2015; Marta Coelho 

Nunes et al. 2020). While PCV7 was introduced with no catch-up strategy implemented, a 

catch-up program was recommended following transition to PCV13. This catch-up included 

all children between 18 and 36 months of age, and children 36 and 71 months of age with 

underlying medical conditions, including immunocompromising conditions and chronic 

diseases. In a clinical study that I led we investigated the immunogenicity of PCV13 among 

children with underlying medical conditions, including HIV-infection and those with kidney 

and lung diseases (at-risk children), and a healthy control group. We found that all study-

groups mounted an immune response to PCV13, with the at-risk groups having responses 

that were mostly similar to the control children (Jallow et al. 2017).  

Employing a vaccine probe design approach, I used data collected during a historical 

placebo-controlled randomized clinical trial assessing the effectiveness of an experimental 9-

valent PCV (PCV9) against IPD, to investigate the impact of this vaccine on viral infections. 

We demonstrated that children who received PCV9 had a lower risk of polyomaviruses-

associated respiratory infections (Marta C. Nunes et al. 2014) and seasonal coronaviruses 

pneumonia hospitalizations (Marta C. Nunes et al. 2021) demonstrating an impact of 

vaccination beyond pneumococcal prevention. 

Attached four papers related to this topic. 
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Epidemiology of respiratory infections, including surveillance studies 

 

Wits VIDA being based at Chris Hani Baragwanath Hospital, which is the third largest 

hospital in the world, with approximately 3200 beds and about 6760 staff members, was a 

perfect environment to perform hospital-based surveillance studies. I coordinated the 

paediatric surveillance for respiratory diseases project. Since testing for respiratory 

pathogens was not performed as normal patient routine care at the hospital, Wits-VIDA was 

awarded with different research grants, mostly from the Bill & Melinda Gates Foundation, to 

collect administrative data on paediatric hospitalizations and to perform polymerase chain 

reaction (PCR) testing. The information collected under these grants was shared with the 

hospital and the attending physicians. 

Multiple international collaborations resulted from the surveillance study and I was part of key 

publications in the Lancet family on the global burden of respiratory viral infections (Li et al. 

2019; Wang et al. 2021; 2024; Wilkins et al. 2023). The richness of seven years of data 

collection was particular elucidated in an analysis comparing the incidence of all-cause and 

pathogen-specific lower respiratory tract infections during the COVID-19 pandemic with the 

pre-pandemic period (Izu et al. 2023). 

During this time, I developed an interest in the biology and epidemiology of Respiratory 

Syncytial Virus (RSV) and I investigated the molecular heterogeneity of RSV in children in 

collaboration with AstraZeneca (H. Liu et al. 2020).  

Another pathogen that gained particular attention was Bordetella pertussis due to large 

outbreaks in very young infants in different parts of the word, even in countries with high 

vaccine coverage. Using our surveillance platform, I investigated the best respiratory 

samples needed for B. pertussis diagnosis (Marta C. Nunes, Soofie, et al. 2016) and we 

described the burden of this pathogen among hospitalized infants in our hospital (Soofie et 

al. 2016). I also performed a retrospective analysis of respiratory illness samples from 

longitudinal cohorts of HIV-uninfected and HIV-infected women and their infants to evaluate 

the burden of severe and less severe pertussis illness and the impact of maternal HIV 

infection. I reported a high incidence of pertussis PCR positivity in infants younger than two 

years and in their mothers. Although there was a higher point estimate for pertussis infection 

among HIV-exposed compared with HIV-unexposed infants, this was not statistically 

significant and was independent of age and vaccination status. Women living with HIV also 

had a non-significantly higher incidence compared with HIV-uninfected women (Marta C. 

Nunes, Downs, et al. 2016). To follow on these results, I investigated how mothers could be 

protected from pertussis disease. To achieve this, I investigated if pregnant women enrolled 
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in an influenza vaccine placebo-controlled randomized clinical trial were differentially infected 

by B pertussis. The results of this analysis suggested that influenza vaccination may have 

had a protective effect on the rates of B. pertussis infection among these women. Although it 

is unlikely that influenza vaccination would affect the ability to diagnose pertussis, our 

observation shed light on possible mechanisms in the upper respiratory tract that can lead to 

the synergy between the two pathogens (Marta C. Nunes, Cutland, and Madhi 2018). The 

paper describing these results is attached below. 
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Maternal immunization,: including women living with HIV 

 

To protect infants against infections a powerful strategy is vaccinating their mothers during 

pregnancy. Maternal vaccination is a very interdisciplinary, fast-evolving area of research.  

Influenza 

Under my leadership, we conducted two randomized placebo-controlled trials of maternal 

influenza vaccination in women living with and without HIV, where we demonstrated the 

efficacy of vaccinating pregnant women against influenza illness in the infants. These 

findings were pivotal in informing public health recommendations in South Africa and globally 

regarding prioritization of pregnant women in low-middle income countries for influenza 

vaccination. In those trials, despite women living with HIV having lower levels of 

neutralization, hemagglutination inhibition, and H1-hemagglutinin stalk domain antibodies 

following vaccination compared with those without HIV (Dhar et al. 2020; Marta C. Nunes, 

Cutland, et al. 2015; Marta C. Nunes et al. 2018), the overall vaccine efficacy against 

influenza-associated illness was similar in both groups (57.7% and 50.4%, respectively). 

Protection in the infants against influenza disease was however only achieved in infants born 

to HIV-uninfected mothers (Madhi et al. 2014). 

I described the kinetics of the transplacentally acquired influenza antibodies in the infants of 

vaccinated women, and determined that the half-life of these antibodies was 43-45 days in 

HIV-unexposed infants and 56–65 days in HIV-exposed infants (Marta C. Nunes, Cutland, et 

al. 2015). Following the infants through the first six months of life I found that maternal 

influenza vaccination protected the infants against influenza disease only during the first 

three months of life and not to six months of age, as previously hypothesized. This analysis 

suggested that the most likely mechanism of protection of the infants is through 

transplacental transfer of maternal antibodies. Estimating the period that infants can be 

protected through maternal vaccination has important implications, since there is no 

influenza vaccine licensed for infants younger that six months old (Marta C. Nunes, Cutland, 

et al. 2016). 

Interestingly, when one of my master’s students assessed the persistence of influenza 

antibodies into the second influenza season in the women; we saw that the majority of 

women who were vaccinated during pregnancy still had antibody levels above the putative 

threshold for protection against influenza illness one year after vaccination (Mutsaerts et al. 

2016).  
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Performing secondary analysis in the data collected during these trials I also established that 

maternal influenza vaccination protected young infants against all-cause lower respiratory 

tract infection (LRTI) hospitalizations. This vaccine-probe analysis helped to more 

comprehensively describe the influenza disease burden. This key finding suggested a strong 

role of bacterial and viral co-infections in LRTI in infants. Since young infants are particularly 

at heighten risk of LRTI hospitalizations, the introduction of strategies that can decrease the 

burden of LRTI in the very young children is of global interest (Marta C Nunes et al. 2017). 

To explore if the immunogenicity of influenza vaccine in pregnant women living with HIV 

could be increased and afford protection to the infants I designed another randomized clinical 

trial using different vaccination regimens. In this study I found that while a regimen of double-

dose inactivated influenza vaccine induced slightly greater immunogenicity than did a single-

dose regimen in pregnant women living with HIV, immunogenicity in the double-dose group 

was still lower than historical data from the same setting in pregnant women without HIV 

(Marta C Nunes et al. 2020). 

In the clinical trials of influenza vaccination during pregnancy very few cases of influenza 

disease required hospitalization. The low incidence of influenza-associated hospitalization 

within each influenza season poses a challenge to demonstrate the effectiveness of 

influenza vaccination against severe disease. We then conducted a prospective test- 

negative study over four consecutive influenza seasons aiming to evaluate the effectiveness 

of influenza vaccination of pregnant women in reducing the risk of influenza-associated 

hospitalization in their infants during the first six months of life, and to estimate vaccine 

effectiveness in pregnant or postpartum women. In this study influenza vaccination during 

pregnancy had an estimated effectiveness of 65% against influenza-associated hospital 

admissions in young infants, although efficacy was only demonstrated against influenza 

viruses considered to be vaccine matches (Marta C Nunes, Walaza, et al. 2022). 

 

Pertussis 

To reduce the susceptibility window period for pertussis between birth and the third dose of 

the primary vaccination series in infancy, acellular pertussis (aP)-containing vaccines are 

recommended during pregnancy. Nevertheless, the use of aP-containing vaccines during 

pregnancy had not been adopted into the public immunization programs of any African 

country until early 2023, when South Africa introduced this strategy. Before that was, 

however, necessary to investigate the immune responses of aP-containing vaccines in 

pregnant women with HIV to understand the relative protection of their infants against 

pertussis compared with offspring born to women without HIV.  
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I planned an open label phase IV clinical trial to evaluate the immunogenicity and safety of 

an adult formulation of tetanus–diphtheria–acellular pertussis vaccine in pregnant women 

living with HIV compared with HIV-uninfected women. We found that vaccination was safe 

and immunogenic. Pregnant women living with HIV had, however, attenuated humoral 

immune responses, which could affect the effectiveness of protecting their infants against 

pertussis compared with those born to women without HIV (Marta C. Nunes et al. 2023). The 

infants of these vaccinated mothers are currently still being followed-up until they reach two 

years of age. 

Attached key publications illustrating the different studies I conducted.  
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COVID-19 

 

With the advent of the COVID-19 pandemic a significant part of my research from the 

beginning of 2020 to the end of my stay at Wits Vida, in July 2022, was devoted to establish 

how the pandemic impacted other respiratory pathogens, the immune response to SARS-

CoV-2 infections and the burden of COVID-19 in specific populations such as pregnant 

women, people living with HIV and health care workers (HCW). We were able to very quickly 

adapt our hospital surveillance for respiratory diseases to include SARS-CoV-2 and expand 

the enrolled population to adult patients and pregnant women. The laboratory of Wits Vida 

performed SARS-CoV-2 PCR testing from the very beginning of the pandemic and until May 

2020 was the only laboratory at the hospital performing routine testing. Besides respiratory 

samples we also collected many blood samples that were crucial for internal projects and 

important international collaborations (Dejnirattisai et al. 2022; C. Liu et al. 2021). 

I undertook a study on targeted post‐mortem Minimal Invasive Tissue Sampling (MITS) 

among respiratory illness‐related deaths. Fatal adult cases suspected of COVID-19 were 

investigated by MITS of the lung, heart, and liver. We included 75 COVID-19-related deaths 

(COVID+) and 42 non-COVID-19-related deaths (COVID-) and found that the prevalence of 

HIV-infection was lower in COVID+ (27%) than in the COVID- (64%), mycobacterium 

tuberculosis detection was also less common among COVID+ (3% vs 13%). Lung 

histopathology findings showed differences between COVID+ and COVID- in the severity of 

the morphological appearance of Type-II pneumocytes, alveolar injury and repair initiated by 

SARS-CoV-2 infection. In the liver necrotising granulomatous inflammation was more 

common among COVID+. No differences were found in heart analyses. The prevalence of 

bacterial co-infections was higher in COVID+. Most indicators of respiratory distress 

syndrome were undifferentiated between COVID+ and COVID- except for Type-II 

pneumocytes (Marta C. Nunes, Hale, et al. 2022). 

Among pregnant women I investigated SARS-CoV-2 infection antenatally and in women 

presenting for delivery. We found that antenatal SARS-CoV-2 infection, mostly detected in 

the third trimester of pregnancy, was associated with 1.6-higher odds of having a low-

birthweight newborn. A similar observation was evident when restricting the analysis to 

symptomatic infections, i.e. COVID-19 cases. Although most of the participants in our study 

had mild disease, 21 of the SARS-CoV-2 infected women were hospitalized – among whom 

one died due to COVID-19 pneumonia (Marta C Nunes, Jones, et al. 2022). We also 

demonstrated that intrapartum, SARS-CoV-2 infection was not associated with fetal death, 

preterm birth, low birth weight, or pregnancy-induced complications (Marta C. Nunes, Jones, 

et al. 2022). 
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An important cohort that I established during the COVID-19 pandemic was among HCW 

working at Chris Hani Baragwanath Hospital. I designed a longitudinal intense follow-up 

strategy to describe the full spectrum of disease among HCW, including the extent of 

asymptomatic infections. During the first COVID-19 wave, we identified 137 (34·6%) PCR-

confirmed SARS-CoV-2 infections among the 396 HCWs enrolled in the study. This 

increased to 41·9% when including cases manifesting sero-positivity at the time of enrolment 

or sero-response during the study. We also identified that among the SARS-CoV-2 PCR-

confirmed cases, 10·4% HCWs remained asymptomatic, 30·4% were pre-symptomatic and 

59·3% were symptomatic. Symptomatic cases compared with asymptomatic had lower PCR 

cycle threshold values at diagnosis and longer duration of PCR-positivity (Marta C Nunes et 

al. 2021). 

With the first detection of the Omicron variant in South Africa we investigated symptomatic 

infections due to this variant among the HCW participating in our cohort study. Due to the 

high vaccination coverage and previous SARS-CoV-2 infection rate we were able to assess 

the protection afforded by vaccination or prior infection. Our study designed also allowed us 

to measure full-spike protein IgG antibodies on samples collected from 62% of the 

participants prior or at the time of the symptomatic illness visit and we found that HCW in 

whom Omicron was not detected had significant higher anti-spike IgG levels compared with 

those infected by Omicron suggesting a protective effect of these antibodies. Furthermore, to 

investigate which combinations of covariates significantly modulate Omicron infection, we 

performed a recursive partitioning approach in the form of conditional inference trees and 

found that the lowest probability of having an Omicron infection during the study period was 

among those previously infected or those without prior confirmed infection but with high 

antibody levels, presumably induced by vaccination. A threshold of 1549 anti-spike IgG 

binding units emerged as suggestive of significant reduction in the risk of symptomatic 

Omicron infection (Marta C. Nunes, Mbotwe-Sibanda, et al. 2022). We also investigated the 

symptoms of post-acute sequelae of SARS-CoV-2 infection among the infected HCW 

(Mbotwe-Sibanda et al. 2024). 

Attached two papers, one describing the impact of antenatal SARS-CoV-2 infection on 

pregnancy outcomes and the other on the high force of infection among HCW during the first 

pandemic wave.  
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Future 
 

As mentioned in the abstract, I plan to continue my research on the burden of respiratory 

pathogens and evaluate the impact of vaccines and other preventive strategies. 

In an ongoing collaboration with the pediatrics department of the Hospices Civils de Lyon 

(HCL), we have started utilizing routinely collected patient data to explore various questions 

related to respiratory syncytial virus (RSV) infection in children. In a recently published paper, 

we stratified the risk of infants under one year of age developing clinically severe RSV 

infection. For this, we conducted a retrospective observational study involving infants born 

between 2014 and 2018 at the HCL. Using machine learning algorithms, we developed a tool 

to guide targeted prevention. Our approach addressed the challenge posed by the rarity of 

severe RSV infections within a large cohort, offering a solution through rigorous machine 

learning algorithms and thoughtful selection of simple variables available during the maternity 

stay (Horvat et al. 2024).  

For a different project, since France was one of the few countries to introduce Nirsevimab (a 

long-acting monoclonal antibody to prevent RSV-associated lower respiratory tract infection 

[LRTI] in young infants) in maternities in September 2023, this provided us the opportunity to 

study the impact of this intervention in real life. We performed an observational study among 

infants younger than six months born and hospitalized at the HCL during the 2023-2024 

season. Using the screening method, we estimated the effectiveness of Nirsevimab against 

hospitalization. We found that during the 2023-2024 season, 83 infants younger than six 

months were hospitalized with RSV-associated LRTI. Compared with historical periods, 

these infants were older. Hospitalization rates for infants born during the period when 

immunization was available were lower than in previous seasons; hospitalization rate ratios 

were 0.45 (95% confidence interval [CI]: 0.33-0.62) in 2023-2024 compared with the pre-

COVID-19 period and 0.53 (95%CI: 0.36-0.77) compared with the 2022-2023 season. 

Nirsevimab effectiveness was 78.3% (95%CI: 55.9-89.5) with a coverage of 79.3% in the 

HCL maternities. We now plan to continue monitoring the impact of Nirsevimab in the next 

season, especially on: 

• Effectiveness into the second year of life. 

• RSV-associated paediatric outpatient visits.  

• All-cause lower respiratory tract infection. 
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We plan to use the French health insurance data warehouse (SNDS, Système national des 

données de santé) to assess the severity of seasonal influenza and healthcare utilization in 

patients unvaccinated and vaccinated against influenza. Seasonal influenza annually affects 

approximately one million individuals in France, causing around 9,000 deaths, 90% of which 

are in adults over 65 years old. Inactivated standard-dose (SD) influenza vaccines (15µg per 

strain) are available in France and recommended for older adults (65 years and older). The 

high-dose (HD) vaccine with 60µg of antigen per strain was recently recommended. It has 

been shown that in France, the HD formulation was associated with a 23% (95% CI: 8%-

36%) lower rate of influenza-associated hospitalizations compared to SD during the 2021-

2022 season. Studies from the USA and South America suggested that influenza vaccination 

attenuated adverse outcomes in patients hospitalized with laboratory-confirmed influenza; 

however, there are no studies on these effects in Europe. We plan to: 

• Assess and compare the severity of the disease at the index influenza-associated 

hospitalization among vaccinated and unvaccinated older adults.  

• Compare the demographic and clinical characteristics of older adults hospitalized with 

a diagnosis of viral influenza infection according to their vaccination status. 

• Assess disease progression after an influenza-associated hospitalization by 

vaccination status. 

• Assess the post-discharge outcomes and mortality by vaccination status. 

• Assess severity and clinical outcomes in patients with an additional diagnosis of a 

respiratory infection (different aetiology) according to vaccination status. 

• Explore the differences between patients who received HD vs SD influenza vaccines. 

 

While the burden of influenza and RSV has been extensively described in the literature, the 

epidemiology and clinical impact of other common viruses that might cause disease in the 

human population, such as rhinovirus, human metapneumovirus, and parainfluenza viruses, 

are less well-characterized. Understanding the epidemiology of other respiratory viruses 

beyond influenza and RSV is particularly pertinent as we move away from the recent COVID-

19 pandemic. In a different project, we aim to characterize the epidemiology of other 

respiratory viruses beyond influenza and RSV, discussing their contribution to the overall 

burden of respiratory illness and related healthcare utilization. This will include: 

• Description of their seasonality pre and post-COVID-19 pandemic. 

• Clinical burden compared with that of influenza and RSV, and associated key severity 

outcomes such as hospital length of stay and intensive care unit admission. 
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• Estimated excess hospitalization and mortality trends. 

• Comparison of these across countries and regions when possible.  

Different databases and analytical approaches will be used to address the objectives of this 

project. The different viruses that we will be able to study in each objective may vary 

depending on access and availability of data (e.g., laboratory results, viral surveillance, 

clinical outcomes) in the databases. Databases will therefore be reviewed in the initial 

exploratory phase to determine the feasibility for the proposed analyses, especially regarding 

fit for purpose of the dataset to address the different objectives. 

 

A last component of my future research will be to investigate the phylogenetic and evolution 

of viruses responsible for widespread infectious respiratory diseases and the impact on 

disease severity and immune escape. The identification of novel viral variants causing 

infectious respiratory diseases is crucial for the development of effective preparedness 

measures against emerging threats. A simple, yet powerful, machine learning algorithm was 

developed for early and unbiased identification of SARS-CoV-2 variants through the analysis 

of genomic data from the spike protein alone. In this project, we will expand on these 

observations. Firstly, we will explore the mutational landscape of influenza viruses and its 

impact on severity and immune escape using the sequencing and clinical data from HCL 

patients. Then the existing algorithm will be adapted and trained with more complete SARS-

CoV-2 dataset. Furthermore, we will advance the algorithm by integrating more sophisticated 

neural network architectures for the use in other respiratory viruses. 
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