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Common Variable Immunodeficiency (CVID) patients 
are clinically heterogeneous, suffering from infectious 
and non-infectious complications. CVID hallmark is a 
deficient memory and antibody-secreting B cell 
generation leading to hypogammaglobulinemia and 
poor response to vaccination. CVID patients are 
classified according to the percentage of switched 
memory B cell compartment in smB- (<2%) or  smB+ 
(>2%) following the EUROclass classification.

We have recently disclosed specific alterations in 
mitochondrial function, ROS production, and 
autophagy in B cells from CVID patients that could 
impact B cell fate and differentiation. 

The aim of the present study was to determine 
whether these alterations are related to the higher 
memory B cell compromise in switched memory B 
negative (smB-) CVID patient subgroup. 

In vitro cell death (SYTOX+), cells with mitochondrial dysfunction (% Mitotracker 
Deep Redlow and Greenhigh cells), ROS production (% CellROX+ cells), and autophagy 
(LC3-II levels) in human naïve (CD19+CD27-) and memory (CD19+CD27+) B-cell 
subpopulations were evaluated by flow cytometry in unstimulated and stimulated 
PBMCs cultures from smB+ and smB- CVID patients and controls (Figure 1).

• The percentage of unstimulated naïve CD19+CD27- B 
cells with dysfunctional mitochondria was higher in 
the smB- CVID group compared to controls. ROS 
basal levels and autophagy were more prominent in 
naïve CD19+CD27- B cells from both groups of CVID 
patients compared to controls (Figure 2.A). 

• Unstimulated memory CD19+CD27+ B cells from 
smB- CVID patients had a trend toward basal lower 
ROS levels and significantly higher autophagy 
compared to both controls and smB+ CVID patients 
(Figure 2.B). This was also evident after stimulation 
with anti-CD40, ODN and anti-BCR+IL-21 (lower ROS 
levels), and with anti-CD40, ODN, and anti-CD40+IL-
21 (higher autophagy flux) (Figure 2.B).

• In vitro cell death of memory CD19+CD27+ B cells 
from smB- patients was higher than that of controls 
and smB+ patients (Figure 3.A).

• ROS production negatively correlated with in vitro 
cell death of memory CD19+CD27+ B cells from smB- 

patients (Figure 3.B).

The combination of low levels of ROS, which negatively 
correlate with in vitro cell death, and uncontrolled 
autophagy, could be the cause of the more 
compromised memory B cell compartment in smB- 
CVID patients.

BACKGROUND AND AIMS METHODS

Figure 1. Flow cytometry analysis of viable naïve (green) and memory (purple) B-cell subpopulations with (A) dysfunctional mitochondria, (B) ROS production and (C)
autophagy levels from a representative healthy control and CVID patient.
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Figure 3. In vitro cell death and correlation with ROS production of B cell subpobulations in healthy controls and CVID patients. (A) In vitro cell death (% SYTOX+ cells) 
of (i) naïve and (ii) memory B cells from healthy controls, smB+ and smB- CVID patients. (B) Correlation between in vitro cell death and ROS production on (i) smB+ and (ii) 
smB- CVID memory B cells (r: Pearson’s correlation coefficient). Mann–Whitney test p-values: **p < 0.01, ***p < 0.001, ****p < 0.0001.
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Figure 2. Cells with dysfunctional mitochondria, ROS production, autophagy and in B cell subpopulations from CVID patients and healthy controls. Comparison of B 
cells with dysfunctional mitochondria, % of CellROX+ and autophagic flux between (A) naïve CD19+CD27− and (B) memory CD19+CD27+ B cells from healthy controls and 
smB+ and smB- CVID patients after 24 h of culture without (US) or with stimulation (anti-BCR, anti-CD40, CpG-ODN, anti-BCR+IL-21 and anti-CD40+IL-21). Mann–Whitney 
test p-values: *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.
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