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Figure 1. Zonulin levels increase with disease severity 

in participants of the IPCO cohort. 
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Figure 2. Zonulin levels correlate positively with markers of microbial translocation 

and inflammation in participants of the IPCO cohort. 
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Figure 3. The B-cell compartment is dysregulated, and membrane BAFF is 

increased on total PBMCs of participants of the IPCO cohort. 
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Figure 4. MZp relative frequencies increase with disease severity in participants of the 

IPCO cohort and correlate with soluble BAFF levels. 

Results
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• Measurement of intestinal permeability (zonulin), 

microbial translocation (LPS-binding protein (LBP),

β –glucan) and BAFF by ELISA in the plasma in

IPCO participants.

• Statistical analysis were made using GraphPad Prism.

• Study of the B-cell compartment by flow cytometry :

   

   Long COVID is a multisystemic 

  condition associated with:

• Intestinal dysbiosis

• Increased intestinal 

permeability

• Inflammation

• Immune dysregulation

Marginal zone B-cells (MZ) are an innate B-cell 

population involved in extrafollicular responses. 

They are known for:

• T-independent responses and dependence 

on B-cell activating factor (BAFF)

• Trafficking to germinal centers

• Generation of short-lived plasma cells

• Polyreactive BCR

• Circulate in blood and terminate their 

maturation in the gut

• Important for gut homeostasis

• Important regulatory B-cell (Breg) potential

In the context of HIV:

• MZ and their precursors (MZp) are 

increased in the blood of progressors

• BAFF is in excess

• MZp lose their Breg potential

IRCM Post-COVID-19 (IPCO) cohort
            

        Selection for flow cytometry:     Selection for ELISAs:

Long COVID severity was estimated using a German Severity Score (GSS).

Conclusions
Our work showed that: 

• SARS-CoV2 infection leads to intestinal barrier compromise that 

lasts at least 12 months and is worse in patients with severe long COVID.

• Elevated levels of circulating BAFF correlate with increased levels of 

markers of leaky gut that are sustained for at least 12 months post-COVID-19.

• Elevated BAFF levels are associated with dysregulation of the B-cell

compartment which may predispose to autoimmunity.

• Blood levels of BAFF and markers of leaky gut should be further 

investigate as potential diagnostic and prognostic  biomarkers of long COVID.
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Introduction

MZ

CD19

(B-cell marker)

CD1c

(glycolipid/lipid presentation)

CD10

(precursor)

CD27

(memory)
IgMbright

CD21

(complement receptor)

Methods

Objectives
• Evaluate in patients with long COVID 

whether intestinal barrier compromise 

and excess BAFF contribute to B-cell 

dysregulation.

Hypothesis
• We believe that markers of 

inflammation (BAFF), intestinal 

permeability (zonulin) and microbial 

translocation (LBP) will be higher in 

the blood of IPCO participants and 

it will be associated with B-cell 

dysregulation.
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