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

Outbreak

o 30 January 2020: Public Health Emergency of International

Concern
o 11 March 2020: WHO declared a pandemic

77

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)

- spread primarily via small droplets from coughing

- estimated RO 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

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

Daily new confirmed COVID-19 cases per million people
] ber of confirmed cases is lowe t!

Shown is the rolling 7-day average. The numl firmed cases er than the number of actual cases: the main reason for that is limited testing
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Coronavirus disease (COVID-2019) situation reports, WHO, 16 August 2020: https.//www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports



OBIJECTIVES Objective

- Increase the understanding of the COVID-19 disease
Premises

* Current vaccine/ other specific treatment not existing

_ e _ - What are the immune profiles of different types of groups?
* Gaps in knowledge concerning immunity to SARS-CoV-2

- What are the criteria that define different disease
trajectories?

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

Ton Rabelink Functional glycocalyx assays & ECIS test
BEAT-COVID1 - Biomarker-based Early Anti- Tom Ottenhoff, Simone Joosten Circulating cytokines by Luminex
inflammatory Therapy for severe COVID-19 Annemieke Geluk Circulating cytokines by UCP LFA (rapid test)
(ABR NL73740.058.20) _ _ .

Jutte de Vries, Mariet Feltkamp SARS-CoV2 specific serology
Identification of biomarkers for prediction of Eric Snijder, Marjolein Kikkert SARS-CoV-2 specific neutralization
inflammatory processes, in support of BEAT- Ron Hokke, Manfred Wuhrer Ab glycosylation, serum glycome, a-glycan Abs
COVID2 clinical therapy trial Menno Huisman Coagulation activation parameters

Ton Rabelink Glycocalyx destruction and heparanase activity

Hermelijn Smits Stimulation assays

Jacques van Dongen, Frank Staal,  Circulating cellular immune responses, with special attention
Christa Cobbaert for the blood B-cell system
Jutte de Vries SARS-CoV?2viral load in upper airway




EXPERIMENTAL SETUP

Hospitalized Recove
Exposure [1* symptoms) to P Y
complications = hospitalization ul 1" week 2" week n' week [weekly) Discharge 6 weeks
Cross-sectional IMM E
8.5 days . ;f:le ;i,t 212_511 é 22 days én: 10
g (1-64)

Longitudinal INMM £
9 days ICU pts, n=6 [t7: ?-:I é 6 6 6 6 6 6 6 20 days bnzﬂ

Mon-ICI pts, n=3 {t5: 5-6)

(10-65)
Age-related reference values of blood B-cell subsets
StUdy group = 5_ Total B-cells ° Naive B-cells ¢ Plasmablasts
* 48 patients included for cellular immune status evaluation ]
(average 62 y) : i
* 34ICU patients 4 EE MEEE S Emm DL aies gl iiww
o 14 patients from the COVID Wa rds (non-ICU) e -ce% o2 Unswitched memory B-cells > ] IgG*memoryBceIIs 0 IgA* memory B-cells
* 9 patients - enrolled for a longitudinal immunmonitoring £
* 12 healthy controls (>60 y) ; Eggg ! iiigm iiiii
P e
Readouts: £ o] -
* Flow cytometry of > 250 circulating immune cell subsets TP
* Stored serum, plasma, PBMCs for further research Saens SOELEL SoisaniR

EuroFlow PID report j 7t M van Dongen et al Frontlers Immunol 2019;10, artlcle 1271



De immunologische afweertegen virussen in een notendop

SARS-Cov-2

Het virus infecteert cellenin
de slijmvliezen van de
bovenste luchtwegen en de
longen.

NRC101020/RB

c'ytoklnes —=

Aangeboren afweer
Immuuncellen in de slijmvliezen
detecteren het virus en
beginnen met het opruimen
ervan. Ze scheiden signaalstof-
fen uit die nog meer immuuncel-
len rekruteren in het infectiege-
bied.

Macrofag

Monocyt

Granulocyt -~

APC-cel
Een deel van de dendritische
cellen ontwikkelt zich tot
antigeen-presenterende cellen
die stukje van het virus
presenteren aan de cellen van
het adaptieve immuunsysteem.

Adaptieve afweer

Het adaptieve immuunsysteem leert de eiwitstructu-
renvan het virus herkennen. Daarmee ontketent het
niet alleen een heel gerichte aanval tegen het virus,
maar bouwt het ook een geheugen op.

Antistoffen
Binden aan het virus en
belemmeren daarmee
A - deinfectie.
£

B-cellen
Uit een grote voorraad naieve B-cellen
worden die cellen geselecteerd die

een goede antistof bezitten tegen het

virus. Die ontwikkelen zich tot ‘
plasmacellen die na uitrijping grote ‘ ‘
hoeveelheden van die antistoffen ‘

produceren.
w‘i

T-cellen :

Ook T-cellen hebben een receptor die stukles van
het virus herkent. Ze hebben celdodende functies
waarbij ze geinfecteerde cellen opruimen,
regulerende functies en ondersteunende functies
om B-cellen te versterken en te richten.

NRC 10-10-2020
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Immune response monitoring scEpe
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broad epitope specificity,
restricted to Bp

Innate cells

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



PIDOT Tube — 8 colors, 12 markers
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The EuroFlow PID Orientation Tube for Flow Cytometric Diagnostic Screening of Primary Immunodeficiencies of the Lymphoid System

Mirjam van der Burg,'” Tomas Kalina,2* Martin Perez-Andres,>* Marcela Vlkova,* Eduardo Lopez-Granados,® Elena Blanco, Carolien Bonroy, Ana E. Sousa, Anne-
Kathrin Kienzler,® Marjolein Wentink,! Ester Mejst¥ikova,2 Vendula Sinkorova2, Jan Stcuhly,2 Menno van Zelm,” Alberto Orfao,3 Jacques J.M. van Dongené on behalf

of the EuroFlow PID consortium

Frontiers in Immunology, March 2019

@ rfinicyt @ cytognos
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Longitudinal data: B and T cell compartment — Patient example
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Detailed immune monitoring of a pregnant woman with critical Covid-19
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Longitudinal data: B and T cell compartment — Patient example
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Relative Activity

Model of viral infection in epithelial tissues
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PC MATURATION AFTER BOOSTER AND CHALLENGE
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Changes in B-cell compartment, especially kinetics of the plasma cells
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Higher levels of memory B cells in ICU patients 6 weeks after discharge than in healthy donors
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Lower level of immature B cells in patients with a late recovery
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OVERVIEW

e 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
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