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Common variable immunodeficiency (CVID) 

A heterogeneous collection of diseases characterised by hypogammaglobulinemia.  

Although CVID is the most common primary immune deficiency (PID) symptomatic in adults, it is still 

a rare disease with prevalence of 0.073-0.977/100000. 

Usually manifests between the 2
nd

 and 4
th

 decade (median age 24 years) 

Genetics 

Mainly sporadic disease suggesting polygenetic 

10% of cases have familial aggregation 

Non-immunodeficient family members of CVID patients have higher rates of autoimmunity 

The genetic of CVID is poorly understood.  

There are several monogenic conditions that present with a CVID-like phenotype. Most of these 

mutations affect the B-cell antigen receptor associated complexes: 

• CD19 

• CD20 

• CD21 

• CD81 

• ICOS 

• BAFF-R 

• TACI   

o esp. C104R mutation  

o a likely disease modifier 

o TACI binds to BAFF and APRIL 

o Mutations found in CVID patients and unaffected family members 

o 10% of CVID patients have 1 mutated TACI allele and 1-2% have bi-allele mutations. 

The mutations are thought to decrease binding to BAFF and APRIL 

o In animal model TACI deficient mice develop lymphoproliferative disorders, 

splenomegaly, SLE-like autoimmunity, premature death from renal disease 

*However taken together these account for <3% of CVID; therefore molecular causes remain 

largely undefined* 

**NOTE:  identification of a monogenic disorder removes the patient from the umbrella diagnosis 

of CVID**  (Ameratunga et al 2013) 
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European Society of Immunodeficiencies (ESID) and Pan American Group for Immune deficiency 

(PAGID) Diagnostic Criteria: 

• Decrease in IgG ( >2SD below mean for age) 

• Decrease in either IgA or IgM 

• And fulfills all of: 

o Onset >2years 

o Absent isohemaglutinins and/or poor vaccine response 

o Exclusion of other defined causes 

  

(Abolhassani et al Expert Rev Clin Immunol 2013) 

Criticism of Diagnostic Criteria:  

Does not take into account the symptomatic state or infectious sequale; some authors argue that 

asymptomatic patients pts with CVID and mild hypogammaglobulinaemia may not require IVIG. 

(Ameratunga et al 2013) 
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Clinical Features: The onset (early or late) and clinical phenotypes of the disease have 

heterogeneous presentations and may include: 

• Recurrent sinopulmonary infections 

• Chronic lung disease and/or bronchiectasis 

• GIT disease with or without malabsorbtion 

• Autoimmune Disease  

• Autoinflammatory Disease 

• Lymphoproliferative Disease 

• Malignancies 

 

(Cunningham-Rundles Hematology 2012) 

Clinical presentations of CVID can be divided into six main categories; these are usually established 

from childhood to late adulthood with a bimodal distribution with peaks at 1-5years and 18-25years: 

 

(Abolhassani et al Expert Rev Clin Immunol 2013) 
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The diagnosis of CVID is often delayed 

Autoimmunity in CVID- Present in >25% of CVID patients. 

 

(Cunningham-Rundles Hematology 2012) 

 

Great paradox of CVID: autoantibodies and autoreactive B-cells can be detected in CVID patients 

even in the setting of hypogammaglobulinaemia. 

Cytopenias are the most common manifestation and may precede hypogammaglobulinaemia. 

Degree of cytopenia correlates with hypersplenism however the pathophysiological mechanism 

between the two remains unclear. 

Splenectomy should be avoided to reduce the risk of infections; however this is not universally 

accepted. 

CVID and inflammation 

The inflammatory phenotype is characterised by lymphocyte infiltration followed by fibrosis and 

eventual granuloma formation. Granulomatous disease may be organ specific (e.g. lung, liver, GIT) or 

systemic.  Disease may be highly localized e.g. uveitis 

• Lung granulomatous disease is a major cause of mortality for CVID patients. 

• Liver: hepatitis with no viral cause is common as in nodular regenerative hyperplasia 

(NRH) 

• GIT 

o involvement may result in transient or persistent diarrhea or malabsorbtion 

o a coeliac-like enteropathy may result but coeliac specific antibodies are 

negative and gluten free diet is ineffective 

o IBD-like syndrome 

ITP 

AIHA 

Evan’s Syndrome 

RA 
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Progression of granulomatous disease is associated with autoimmunity. 

Note when granulomas present early the condition is often misdiagnosed as sarcoidosis. Therefore 

patient presenting with granulomatous disease should have immunoglobulin levels checked.  

In a study of 436 CVID patients 59 (13.5%) developed granulomatous disease. Corticosteroids were 

the most frequently used treatment however complete response to this was rare: 

 

(Boursiquot et al JCI 2013) 

 

CVID and malignancy 

Patients with CVID are at higher risk of both hematological and solid organ malignancies 

• B-NHL  

o most common- especially in younger patients 

o Females with high circulating IgM may be at highest risk 

• GIT malignancy 

o Increased in older CVID patients 

o May be increased with H.pylori 

  



 Sarah Sasson October 2014 

CVID 
6 

 

Immunophenotype 

There have been attempts to classify CVID on the basis of B-cell phenotype and to correlate different 

subtypes with clinical manifestations e.g. Freiburg Criteria, Paris Criteria 

Freiburg Criteria-(Werantz et al Blood 2002) 

Based on CD27+IgM-IgD- switched memory B-cells 

Group I: Switched Memory B cells <0.4% 

Group I can be further divided into  

1a) increased numbers CD19+ 21- immature B-cells 

1b) normal numbers of CD19+ 21- immature B-cells 

Group II: Switched Memory B-cells >0.4% 

Not specific for CVID as reduced switched memory B-cells are present in other immunodeficiencies 

 

(Werantz et al Blood 2002) 

Data suggests that the Freiburg 1a patients likely represent a more homogeneous group that is 

immunologically characterised by reduction in switched memory B-cells, expansion of CD21low cells, 

low T-reg and impaired BCR-induced calcium signaling.  

CD38++IgM++ Transitional B-cells 

Some CVID patients have an increased proportion of these transitional B-cells in peripheral blood 

possibly ascribed to a defect in maturation to mature B-cells. This phenotype has been associated 

with a greater risk of lymphadenopathy 

CD21loCD38low 

Unusual B-cell subset characterised by Low expression of CD21 (complement receptor 2). Expansion 

of CD21lo B-cells has been reported in CVID as well as other conditions e.g. SLE, viremic HIV-infected 

patients. This phenotype has clearly been associated with higher incidence of splenomegaly and 

autoimmune cytopenias 
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Management 

Regular Ig replacement therapy (intravenous or subcutaneous) is the mainstay of treatment 

• Usually 400-600mg/kg IVIG q 3-4 weeks as starting dose or 100-200mg SCIG per week. 

• Systemic adverse reactions may occur after 72h of treatment- the majority are mild and 

transient and do not necessitate cessation of therapy 

• Note: patients with anti IgA IgG have an increase rate of adverse reactions to IVIG 

• Prevents against LRTI 

• Aim for trough level >4g/L 

• However this does not prevent other autoimmune/inflammatory disease; the role of 

concomitant immunosuppression in such patients remains unclear 

There is little evidence for other treatment options including: 

• Prophylactic antibiotics for patients with frequent infections 

• Immunosuppressants 

• HSCT 

Vaccines may be beneficial in CVID patients who have normal switched memory B-cells, but live 

vaccines are promptly neutralised by IVIG and therefore not recommended.  

As seasonal influenza Ab are not present in IVIG yearly fluvax may be beneficial for patients and 

relatives 

Frequent review (6 monthly) for screening for autoimmune and chronic inflammatory diseases in 

patients with established diagnosis of CVID should be mandatory. 

Prognosis: 

Major predictors of poor prognosis in CVID are: 

• Structural lung damage 

• Granulomatous lymphocytic interstitial lung disease (GLILD) 

• Severe autoimmunity 

• Malignancy 

• Severe end-organ damage 

With Non-infectious 
complications 

Without Non-infectious 
complications 

Resnick et al Blood 2012 



 Sarah Sasson October 2014 

CVID 
8 

 

Future Directions: 

Genome wide array studies looking at SNPs, copy number variations ?combined into a “genetic 

fingerprint” tool 

Whole genome/exome studies aimed at finding novel genes and therapeutic targets 

Further studies of secondary lymphoid tissue in CVID patients will increase our understanding of 

disease pathogeneses. 

Longitudinal studies over time to determine environmental and/or genetic influences on age at and 

severity of presentations 
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