
Immunemonitoring by Flow Cytometry

Alita van der Sluijs-Gelling
Mihaela Zlei

LUMC Department of Immunology
Immunemonitoring Group
NVC ZWOLLE, 25 NOVEMBER 2020

BEAT COVID1 STUDY

1Insert > Header & footer 7-Dec-20

IgMD+

IgA1+

IgA2+

Only-IgD+

IgG1+

IgG2+

IgG3+

IgG4+



The novel SARS-CoV-2 and COVID-19 outbreak

Coronavirus disease (COVID-2019) situation reports, WHO, 16 August 2020: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports

• Vaccine candidates have not yet completed clinical trials
• No known specific antiviral medication
• No known correlates of anti-SARS-CoV-2  immunity

Outbreak
o 30 January 2020: Public Health Emergency of International 

Concern
o 11 March 2020: WHO declared a pandemic

- spread primarily via small droplets from coughing
- estimated R0 of 5.7, before preventive measures implemented
- incubation period: 1 - 14 days (mainly 5)
- up to 80% of exposed people are asymptomatic
- 2-3% need to be hospitalized due to complications
- 20% out of those with complications can dye

20th Nov. 2020:
o total cases: >57,000,000 (500,000 daily)
o total active cases: >16,000,000
o total deaths: > 1,366,000 (>10,000 daily)

Outbreak
o 30 January 2020: Public Health Emergency of International 

Concern
o 11 March 2020: WHO declared a pandemic



Premises
• Current vaccine/ other specific treatment not existing
• Gaps in knowledge concerning immunity to SARS-CoV-2

OBJECTIVES

BEAT-COVID1 - Biomarker-based Early Anti-
inflammatory Therapy for severe COVID-19 
(ABR NL73740.058.20)

Identification of biomarkers for prediction of
inflammatory processes, in support of BEAT-
COVID2 clinical therapy trial

Sub-group coordinators Study

Means
• Investigate cellular immune response in LUMC- hospitalized severe COVID-19 patients
• Integrate the data with serology, molecular biology and functional assays.

Objective
Increase the understanding of the COVID-19 disease

- What are the immune profiles of different types of groups?
- What are the criteria that define different disease 
trajectories?



EXPERIMENTAL SETUP

Study group
• 48 patients included for cellular immune status evaluation 

(average 62 y)
• 34 ICU patients
• 14 patients from the COVID wards (non-ICU)
• 9 patients - enrolled for a longitudinal immunmonitoring
• 12 healthy controls (>60 y)

Readouts:
• Flow cytometry of > 250 circulating immune cell subsets
• Stored serum, plasma, PBMCs for further research
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Innate cells

Immune response monitoring
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CD4 and CD8 T-cells Plasma cells and memory B-cells

EuroFlow-based next generation flowcytometry in four 14-color tubes:
- 14-color monocyte-macrophage and dendritic cells (DC): completed: ~22 subsets
- 14-color CD4+ T-cell populations: completed: ~85 subsets
- 14-color CD8+ T-cell subsets and NK-cells: completed: ~50 subsets
- 14-color Immature, Memory B-cells, plasma cells, IGH isotypes: ready: ~115 subsets
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The EuroFlowPID Orientation Tube for Flow Cytometric Diagnostic Screening of Primary Immunodeficiencies of the Lymphoid System

Mirjam van der Burg,1* Tomas Kalina,2* Martin Perez-Andres,3* Marcela Vlkova,4 Eduardo Lopez-Granados,5 Elena Blanco, Carolien Bonroy, Ana E. Sousa, Anne-
Kathrin Kienzler,6 Marjolein Wentink,1 Ester Mejstříková,2 Vendula Šinkorova2, Jan Stcuhly,2 Menno van Zelm,7 Alberto Orfao,3 Jacques J.M. van Dongen8 on behalf 
of the EuroFlow PID consortium

Frontiers in Immunology, March 2019
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Longitudinal data: B and T cell compartment – Patient example

Detailed immune monitoring of a pregnant woman with critical Covid-19
NAdu FosséaKBronsgeestaMSArbousbMZleicSKMyenidMKikkertbJJMvan DongencFJTStaalcMLPvan der HoornaTvan den Akkera
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Identification of blood B-cell 
subsets in APS view
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IGH class switch analysis in memory B-cells and plasma cells

Elena Blanco, Martin Perez, Alberto Orfao, et al. JACI, 2018

14 colour- combination  ~115 populations



Model of viral infection in epithelial tissues

Sego TJ, et al, 2020 May 7. doi:10.1101/2020.04.27.064139 Diks et al, manuscript in preparation

Plasma cell kinetics after 
booster vaccination with 
Bordetella pertussis

Days after booster vaccination



PC MATURATION AFTER BOOSTER AND CHALLENGE
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Changes in B-cell compartment, especially kinetics of the plasma cells

Expansion of the most mature plasma cells in the acute phase of the infection



Higher levels of memory B cells in ICU patients 6 weeks after discharge than in healthy donors



Lower level of immature B cells in patients with a late recovery



• Changes in B-cell compartment, especially kinetics of the plasma cells
• Expansion of the most mature plasma cells in the acute phase of the infection
• Higher levels of memory B cells in ICU patients 6 weeks after discharge than in healthy donors
• Lower level of immature B cells in patients with a late recovery

OVERVIEW



Acknowledgements for collaborations

Immunology, 
Immune Monitoring 

Jacques JM van Dongen
Mihaela Zlei

Cristina Teodosio
Magda Berkowska

Paula Dièz, Indu Khatri
Alita van der Sluijs

Fenna de Bie
Kyra van der Pan

Annieck Diks
Anniek de Jager

Gita Naber
Sandra de Bruin
Rick Groenland

Bas de Mooij
Inge de Laat, Sara Kassem

Alesha Louis
Sandra Vloemans

Marieke Bitter
Bart Lubbers

CANCER RESEARCH CENTER
Julia Almeida

Martin Perez-Andres
Daniela Damasceno

Juan Flores
Vitor Botafogo

Alejandro Delgado
Quentin Lecrevisse

Alberto Orfao

LUMC collaborations
BEAT-COVID1

Coordination team
Meta Roestenberg
Jacqueline J. Janse
Anna H.E. Roukens
Jutte J.C. de Vries
M. Sesmu Arbous

Christa M. Cobbaert
Jacques J.M. van Dongen

Immunology, 
Staal Team
Karin Pike

Stefanie Klaver Flores
Parisa Tajer

Kirsten Canté
Laura Garcia Perez

Frank J.T. Staal

FCF
Koen Schepers

Marjolijn Hameetman
Edwin de Haas,
Deborah Lowie

Simone van de Pas,
Guido de Roo
Joris Jansen

IJsbrand Reyneveld


