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Primary immunodeficiency disorders (PIDs) patients can develop an immune dysregulation of variable degree,

which is responsible for a clinical picture featured by infectious complications and autoimmunity. Autoimmune

manifestations are observed with considerable frequency in patients with primary antibody deficiencies, including

common variable immunodeficiency (CVID) and selective IgA deficiency (sIgAD), but can also be evidenced in

patients with combined immunodeficiency disorders (CID).

22q11.2 deletion syndrome  activated phosphoinositide 3-kinase d syndrome

common variable immunodeficiency  complement deficiency  CTLA-4  Immune dysregulation

LRBA  selective IgA deficiency  severe combined immunodeficiency

X-linked agammaglobulinemia

1. Introduction

In recent years, the association between primary immunodeficiency disorders (PIDs) and autoimmunity has been

extensively studied. Notably, autoimmunity can represent the presentation sign of PIDs in a significant number of

patients . The molecular mechanisms responsible for the immune dysregulation in patients with PIDs are multiple

and not completely elucidated; impaired B cell differentiation and germ-center reactions, altered T cell central or

peripheral tolerance, uncontrolled lymphocyte proliferation and differentiation, dysfunctional complement, and

innate immune activation can participate in the complex pathogenic process leading to autoimmunity. In patients

with PIDs, the association with autoimmunity leads to a significant impact on the quality of life, higher

medicalization, and increased mortality . Furthermore, the increasing use of new sequencing techniques allowed

the identification of different monogenic causes of PID, the better understanding of genotype-phenotype

correlations, and the improvement of the therapeutic strategies targeting the immune dysregulation in PIDs .

2. Clinical implications

The pathogenic and clinical associations carry different significant implications for the approach to children with

autoimmunity, highlighting that it should represent a warning sign for the presence of a PID, particularly in pediatric

age. Identifying a condition of PID in children presenting with autoimmunity offers the opportunity to provide an
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adequate treatment of the underlying disease (Ig replacement therapy, targeted treatments, HSCT (hematopoietic

stem cell transplantation), gene therapy), to offer supplementary immunization if needed, and optimize the

management of autoimmunity itself (Figure 1). On the other hand, as different studies have demonstrated a

reduced survival in the subgroup of patients with PIDs showing autoimmunity, its finding in patients with already

diagnosed PID could lead to significant changes in the follow-up strategy and therapeutic approach .

Figure 1. Therapeutic strategies for autoimmunity in patients with PIDs. The figure shows the current therapeutic

options for specific PIDs. The choice of the therapeutic strategy (immunosuppressive agents, biologic drugs,

HSCT, gene therapy) depends on the clinical severity, comorbidities and also on the availability and physician’s

experience. * In patients with refractory autoimmune cytopenia. APDS: Activated phosphoinositide 3-kinase d

syndrome; APS-1: Autoimmune polyendocrine syndrome 1; CTLA-4: Cytotoxic lymphocyte antigen 4; CVID:

Common variable immunodeficiency; HCQ: Hydroxychloroquine; HIGM: Hyper-IgM syndromes; HSCT:

hematopoietic stem cell transplantation; JAK: Janus kinase; LRBA: LPS-responsive beige-like anchor protein;

MMF: mycophenolate mofetil; PI3K: Phosphoinositide 3-kinase; PKCD: protein kinase C δ deficiency; SCID:

severe combined immunodeficiency; sIgAD: selective IgA deficiency; STAT: Signal Transducers and Activator of

Transcription; Tregs: regulatory T cells; WAS: Wiskott-Aldrich syndrome; XLA: X-linked agammaglobulinemia.

2.1. Diagnosing PIDs in Children Presenting with Autoimmunity

The diagnostic approach to a child with autoimmune manifestations should include the detailed analysis of the

clinical history to evidence the occurrence of infections, quantify their impact, and point out the associated clinical

features suggestive for a PID (growth delay, high frequency of infections, need of hospitalization for infections,

prolonged use of antibiotics, infections by unusual pathogens, and others). Additionally, a baseline immunological

assessment including the determination of serum Ig levels and lymphocyte subpopulations should be performed in

all the children with autoimmune manifestations. The need for other specific investigations (Figure 2) varies

[5][6]



Primary Immunodeficiency Disorders and Autoimmunity | Encyclopedia.pub

https://encyclopedia.pub/entry/15518 3/6

depending on the specific autoimmune phenotype. The approach to children with immune cytopenia is of particular

interest, since it can represent the presentation sign of a wide spectrum of PIDs, but also the first manifestation of a

systemic connective tissue disease, such as SLE (systemic lupus erythematosus) . As a consequence, the clinical

and laboratory assessment of a child with suspected immune cytopenia should comprehend both the analysis of

the immune response and the determination of the most relevant autoantibody subclasses, including antinucleous

antibodies and antithyroid antibodies . Interestingly, patients with PID have a 120-fold high risk of developing

autoimmune cytopenia compared to the general population, with a higher increase in risk observed for autoimmune

hemolytic anemia (AIHA) . The case of children presenting with multiple cytopenias is of significant interest.

Indeed, studies on Evans syndromes showed that almost half of the children with this condition have e positive

genetic testing for PID and that in this cohort of patients the incidence of systemic autoimmune diseases is also

considerable . In patients with autoimmune endocrinopathy, the suspect of PID should be posed when the

disease onset is earlier than usual, when there is an association of two or more endocrine disorders, and when

other signs suggestive for PID are present. In this subset of patients, the finding of eczema, elevated serum IgE

levels, and peripheral eosinophilia should induce the suspect of a Treg-mediated disorder , while the association

with chronic mucocutaneous candidiasis is observed in patients with APS-1 and STAT1 gain of function (GOF) .

Finally, in the case of SLE-like manifestations, the serum levels of the complement fractions need to be determined

. Specific investigations to allow a definitive diagnosis, including the analysis of the immune response to

vaccines (for the clinical diagnosis of CVID), extended determination of the lymphocyte subpopulations (including

memory B and T cells), functional analysis, and cytogenetic and genetic testing, should be performed based on the

clinical suspect.

Figure 2. Diagnostic approach to autoimmunity in patients with suspect immunodeficiency. Figure legend: APDS:

Activated phosphoinositide 3-kinase d syndrome; APS-1: Autoimmune polyendocrine syndrome 1; CTLA-4:
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Cytotoxic lymphocyte antigen 4; CVID: Common variable immunodeficiency; HIGM: Hyper-IgM syndrome; LRBA:

LPS-responsive beige-like anchor protein; PKCD: protein kinase C δ deficiency; RALD: Ras-associated

leukoproliferative disorder; SCID: severe combined immunodeficiency; sIgAD: Selective IgA deficiency; SLE:

systemic lupus erythematosus; STAT: Signal Transducers and Activator of Transcription; WAS: Wiskott-Aldrich

syndrome; XLA: X-linked agammaglobulinemia.

2.2. Diagnosing Autoimmunity in Children with PIDs

Periodic surveillance for autoimmune manifestations is mandatory in all patients with PIDs. This is particularly

relevant for children carrying genetic mutations with a well-defined association with autoimmunity (i.e., CTLA-4,

LRBA, PI3K mutations). Moreover, there is increasing interest in the identification of potential immunological

predictors of autoimmunity in patients with PIDs. Although there are no specific immunological markers with high

predictive value for the development of autoimmunity, literature data from patients with primary antibody

deficiencies and CID have identified several potential candidates.

A large cohort study on CVID patients with immune cytopenia demonstrated higher levels of serum

immunoglobulin, CD19hi B cells, and T CD4 effector T cells, accompanied by reduced naïve T cells . Absence or

reduced switched memory B cells have been associated with autoimmune cytopenias, systemic autoimmune

diseases, splenomegaly, granulomatous diseases, and lymphadenopathy . An expansion of CD21  B cells

has been described in association with reduced Tregs in CVID patients with autoimmunity . It has been found

that CD21  B cells produce significantly more IgM than naïve B cells after stimulation with CD40L, IL-2, and IL-10

and that CVID patients with autoimmunity have higher levels of IgM compared with non-autoimmune phenotypes

, thus suggesting that increased IgM levels may be a marker of autoimmunity and they may have a

pathogenic role. Additionally, lower naïve CD4+ and CD8+ T cells and increased differentiated T cells have been

described in CVID patients with autoimmunity .

Concerning combined immunodeficiencies, a recent study by Montin et al. in patients with 22q11.2DS highlighted

that some immunological features, including a reduced number of naïve T cells, reduced RTE, and elevation of

naïve B cells are associated with the development of hematologic autoimmunity and can be evidenced significantly

before the onset of autoimmunity . Moreover, the degree of T-cell lymphopenia has been suggested as a

contributing factor for the development of autoimmunity in this disease .

3. Conclusions

It is well recognized that autoimmune manifestations are observed in a significant percentage of patients with PIDs,

often representing the first sign of these conditions. Patients with early-onset autoimmunity, an association

between two or more autoimmune manifestations, or increased susceptibility to infections should be promptly

screened for PIDs. Although the intriguing mechanisms underlying the development of autoimmunity in patients

with PIDs are far to be completely elucidated, the rapidly evolving knowledge in the genetic background of PIDs will
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hopefully help to characterize the defects linking immunodeficiency and autoimmunity, thus providing interesting

diagnostic and therapeutic implications.
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