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To the editor.  

The nuclear factor of the kappa-light polypeptide-

gene-enhancer in B cells (NF-κB) signaling pathway is 

important for regulating immune responses, 

inflammation, cell survival, and proliferation.1 The 

central components in this pathway consist of five 

transcription factors (REL-B, c-REL, REL-A/p65, NF-

κB1, and NF-κB2).1,2 The NFKB1 gene encodes the 

precursor, p105, which is co-translationally processed 

into the transcriptionally-active p50 subunit.3 

Heterozygous NFKB1 mutations causing p50 

haploinsufficiency have previously been associated with 

common variable immunodeficiency (CVID).4 Here, we 

present CVID in a child with thalassemia major due to 

an NFKB1 mutation, the first report of the variant 

associated with a clinical phenotype. 

The proband is a 16-year-old girl with transfusion-

dependent β-thalassemia. The family history was 

unremarkable, and the parents were non-

consanguineous. She first developed symptoms of 

anemia at eight months of age. A composite 

heterozygotes HBB mutation (IVS-II-654/HbE) was 

detected in the thalassemia gene. She subsequently 

became transfusion-dependent. At seven years of age, 

the girl underwent a splenectomy but did not appear to 

benefit because the blood transfusion requirement did 

not decrease. In the ensuing years, the child continued to 

receive regular blood transfusions, requiring an average 

of 2–4 units of blood every month to maintain a 

hemoglobin > 9.0 g/dL.  

The child did not develop severe infections until 13 

years of age when she presented with recurrent 

respiratory tract infections often accompanied by 

reactive lymphoid hyperplasia requiring antibiotic 

treatment. Specifically, the girl had several severe 

infections, including a perianal abscess, fistula, 

klebsiella pneumoniae pneumonia, lymph node and liver 

abscesses, and sepsis. During this time, she had normal 

B cells based on immunophenotyping; however, 

intravenous immunoglobulin was occasionally required 

to treat hypogammaglobulinemia. Additionally, the girl 

had an increased need for blood transfusions, with an 

average transfusion of 6–8 units every month. 

At 16 years old, she received thalidomide therapy for 

thalassemia in our hospital. After thalidomide treatment, 

the transfusion interval increased, but due to another 

liver abscess after four months, thalidomide treatment 

was discontinued. 

Given the unclear etiology of the immunodeficiency, 

next-generation sequencing (NGS) was performed on 

the girl and her parents to detect underlying variants 

associated with immunodeficiency. The proband was 

shown to be heterozygous for an NFKB1: c.703G>T 

mutation, which was confirmed by Sanger sequencing 

(Figure 1). The c.703G>T mutation led to a substitution 

of a conserved valine to leucine at the 235 residue 

(p.V235L) in the rel homology domain (RHD) of the 

NFKB1 protein. The father was a wild type at this 

position. Genetic analysis revealed the same NFKB1 

mutation in the proband's mother; however, she did not 

show clinical signs of immunodeficiency. Ultimately, 

we considered CVID associated with the NFKB1 

mutation, and the child was regularly treated with 

intravenous immunoglobulin (400–600 mg/kg). 

CVID is the most common primary 

immunodeficiency disorder. CVID is a diagnosis of 

exclusion based on clinical and immunologic criteria. 

Moreover, CVID is a clinically and genetically 

heterogeneous disorder characterized by susceptibility 

to infection, a poor vaccine response, 

hypogammaglobulinemia, and immune dysregulation.5 

Despite the increasing use of NGS, only a subset of 

CVID cases have a known underlying genetic cause. In 

recent years, haploinsufficiency of NFKB1 has been 

identified as a novel genetic etiology of a CVID subtype. 

NFKB1-deficient patients present considerable clinical 

and immunologic heterogeneity. The clinical spectrum 

also expands the possible disease manifestations in 

almost any organ system. NFKB1 haploinsufficiency 

was first described in three families with CVID who 
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Figure 1. Sanger sequencing chromatogram demonstrating a 

NFKB1: c.703G>T mutation. 

 

presented heterogeneously with symptoms of increased 

infectious susceptibility, skin lesions, malignant 

lymphoproliferation, and autoimmunity.4 The mutations 

all led to rapid degradation of the mutant protein, 

resulting in a p50 haplodeficiency state. Since then, >50 

other mutations have been reported that are distributed 

in different regions of NFKB1, most of which are 

located in the RHD.6 The c.703G>T mutation is also in 

the RHD of the NFKB1 protein. Our proband mainly 

manifested with hypogammaglobulinemia and 

increased susceptibility to infections. Interestingly, the 

mother carried the same heterozygous NFKB1 mutation 

but was not affected clinically, consistent with 

significant phenotypic disease heterogeneity. Further 

work is required to clarify the mechanisms of action of 

this novel variant. Given the heterogeneity of the 

disease, treatment cannot be uniform and needs to be 

adapted to the presentation of individual patients. In 

addition, the severity and complications of the disease 

can increase over time and be favored by other 

concomitant factors, so a closer follow-up is strongly 

recommended. 

 Our patient was submitted to splenectomy; given the 

role of the spleen in immune competence and blood 

filtration, there is a high risk of post-splenectomy 

infection.7,8 Risk of post-splenectomy sepsis depends 

greatly on the child's primary disease, especially 

underlying immunodeficiency.9-11 Thus, splenectomy 

may increase the immunodepression caused by 

haploinsufficiency of NFKB1 mutation in our proband. 

During thalidomide treatment for thalassemia, the child 

developed another liver abscess, further suggesting that 

in addition to the NFKB1 mutation, immunosuppressive 

treatment may have impaired the T-cell response and, in 

combination with the lack of B cells, contributed to the 

pathogenesis of opportunistic infections. Therefore, 

physicians considering immunosuppressants for patients 

with CVID should be vigilant for these risks and take 

precautions. 

We have expanded the genotypic and phenotypic 

spectra of NFKB1 mutations. In particular, we provide 

valuable insights into the possible effect of CVID on the 

treatment choice for thalassemia. 
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