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CVID patients with complications have worsened survival
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Why do a subset of CVID patients develop this IGS?
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Hypothesis: CVID patients with genetic or immunological characteristics that amplify 

NF-kB signaling have increased type 1 cytokines and inflammatory complications.



Not all CVID with NFKB1 variants develop complications

Immunoglobulins Subject 1 Subject 2 Subject 3 Reference Range

IgA < 5 < 7 < 5 70 - 400 mg/dL

IgG
838 (on IgG 

replacement)
330 50

700 - 1,600 

mg/dL

IgM < 5 27 10 40 - 230 mg/dL

Variant DX Age GI Disease ITP ILD Bronchiectasis Pneumonia

1375delT 11
erosive esophagitis and 

gastritis, enteritis, and colitis
Y N Y Y

928-2A>G 16
none active (mild intraepithelial 

lymphocytosis)
Y N Y Y

348delA 27
none active (mild intraepithelial 

lymphocytosis)
N N N N



NFKB1 protein expression by 3 CVID variants



NF-κB-driven type 1 cytokines are increased in CVID with complications
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Microbial Translocation in CVID may drive inflammation

Berbers et al. 2017. Trends Immunol. 38: 206-216.

CVID with complicationsCVID without complications



Increased bacterial translocation in CVID with complications
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The extent of B cell maturation defect in CVID determines 

susceptibility to inflammatory complications
(supported by NIAID K23 and AAAAI Foundation Grant)



Using TNF antagonism to treat GI disease in a 

CVID patient with NFKB1 variant
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Neutrophilic gastritis in CVID with 1375delT NFKB1
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Resolution of neutrophilic gastritis after infliximab
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Severe GI disease unresponsive to lymphocyte-

targeted therapy in a CVID patient



Heterozygous NFKB1 mutation in CVID

Patient was found to have heterozygous mutation of NFKB1 (1375delT).

NFKB1 encodes p105 which is processed into p50 to form NF-κB heterodimers that 

drive inflammatory gene expression. Alternatively, p50 homodimers or unprocessed 

p105 inhibits NF-κB-mediated transcription.

NFKB1 mutation has been associated with CVID and severe GI disease.
Dieli-Crimi et al. Clin Immunol. 195: 49-59.

NFKB1 mutations are the among the most common genetic variants found in CVID.
Maffucci et. al. Front Immunol. 7: 220.

Tuijnenburg et al. J Allergy Clin Immunol. 142: 1285-1296.

Some CVID patients with NFKB1 mutations develop non-infectious complications, 

while others do not. There has been no genotype/phenotype correlation defined.



Summary of results

CVID patient with 1375delT NFKB1 variant developed severe GI disease 

unresponsive to T cell-targeted therapy. Two other CVID NFKB1 variants were not 

associated with severe GI diease, but also had severe agammaglobulinemia.

CVID 1375delT NFKB1 reduced p105 and phosphorylated p105 in association with 

increased TNF production by PBMCs upon LPS stimulation, to a level 

corresponding with those produced by PBMCs from CVIDc patients (significantly 

elevated compared to healthy controls).

Plasma TNF and IL-12 is elevated in 1375delT NFKB1 CVID at levels comparable to 

that seen in CVIDc, which is significantly elevated compared to uncomplicated CVID 

and healthy controls.

TNF antagonism resulted in profound clinical improvement in CVID with 1375delT 

NFKB1, coinciding with reduction of circulating and gastric neutrophils.


