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• >480 defects described

• Defect in the development or in the function of the 
immune system

• Mutations in the same gene

• Different mode of inheritence

• Different phenotypes

• Different pathogenesis

• "Pattern" recognition of disease

Inborn errors of immunity
The scene....

J Clin Immunol 42, 1473–1507 (2022). https://doi.org/10.1007/s10875-022-01289-3
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Single patients is a challenge!
Rare diseases but all together frequent… 1/2000 birth.
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Journal of Clinical Immunology (2022) 42:1473–1507

16/55 come from a single patient

STRONG validation necessary!
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Inborn errors of immunity (IEI)

• Kids are reaching adulthood

• First diagnosis of IEI in adults

• MOLECULAR basis of diseases understood

• New TAGETED THERAPY

• Next generation sequencing and other tools

Exponential progress
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A crash course on immunology
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Decoding the nature of infection
Pathogen-associated molecular patterns (PAMPs) and PRRs: Interferon Regulated Factor and NFKB transcription factors
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Decoding the nature of infection
Pathogen-associated molecular patterns (PAMPs) and PRRs: Inflammasome
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Because of the diversity of infectious agents, all of which have their own strategies to evade and neutralize the 
best efforts of our immune systems, we have responded by evolving multiple ways of dealing with intruders 
(whether viral, extracellular bacterial, intracellular bacterial, worm, fungal, etc. )

Decoding the nature of infection
Immune responses are tailored towards particular types of infection

Cell‐associated PRRs decode the nature of infection

Engagement of several categories of PRR
simultaneously may be required for effective
immune responses

PRR engagement results in cell activation
and proinflammatory cytokine production
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Adaptative immune response
T-cell polarization
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To make a long story short

• T cells

• NK cells
• Antibodies

Virus

• Antibodies

• Complement

• Neutrophiles
Bacteria

• T cells

• NeutrophilesFungi
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Inborn errors of immunity
Not just infection susceptibility!

Infections

Atopy

Malignancies

Autoimmunity

Inflammation
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• Four or more new ear infections within 1 year.

• Two or more serious sinus infections within 1 year.

• Two or more months on antibiotics with little effect.

• Two or more pneumonias within 1 year.

• Failure of an infant to gain weight or grow normally.

• Recurrent, deep skin or organ abscesses

• Persistent thrush in mouth or fungal infection on skin.

• Need for intravenous antibiotics to clear infections.

• Two or more deep-seated infections including
septicemia.

• A family history of PI.

Warning signs…..
Pediatric and adult warning signs

• Four or more infections requiring antibiotics within one year (otitis, 
bronchitis, sinusitis, pneumonia)

• Recurring infections or infection requiring prolonged antibiotic therapy

• Two or more severe bacterial infections (osteomyelitis, meningitis, 
septicemia, cellulitis)

• Two or more radiologically proven pneumonia within 3 years

• Infection with unusual localization or unusual pathogen

• PID in the family
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• Susceptibility to specific infections 

• Mendelian Susceptibility to (not only) Mycobacterial 
Diseases (MSMD)

Is this an unusual infection?
Severe infectious diseases of childhood and adulthood as monogenic inborn errors of immunity
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Is this an unusual infection?
Severe infectious diseases of childhood and adulthood as monogenic inborn errors of immunity
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• Opportunistic infections 

• Invasive fungal infections (Aspergillus, Tinea
crurum…)

• Chronic mucocutaneous candidiasis

Is this an unusual infection?
Severe infectious diseases of childhood and adulthood as monogenic inborn errors of immunity

c.863C>T (p.Thr288Ile) (STAT1 GOF)

R101C/R101C (CARD9)
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• HPV and warts

Is this an unusual infection?
Severe infectious diseases of childhood and adulthood as monogenic inborn errors of immunity

Both cases with monocytopenia, 
myelodysplasia and severe
condylomatosis (VIN3, AIN3)

GATA2
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Is this an unusual infection?
Severe infectious diseases of childhood and adulthood as monogenic inborn errors of immunity
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Predominantly antibody deficiencies
UUIS 2022
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Inborn errors of immunity
Not just infection susceptibility!

Infections

Atopy

Malignancies

Autoimmunity

Inflammation
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• Immune dysregulation in many primary immunodeficiency syndromes leads to autoimmune disease
manifestations

• Mutations in various genes can lead to immunodeficiencies, as well as to autoimmunity

• Specific knowledge of these genetic alterations and their pathophysiological consequences will
enable the development of new therapeutic approaches

• Knowledge of primary immunodeficiency syndromes will enable a better understanding of potential
infection-related adverse events when DMARDs are usedto treat rheumatic diseases

Infections are not the only warning signs
Autoimmunity is part of some inborn errors of immunity

Schmidt RE, Grimbacher B, Witte T. Autoimmunity and primary immunodeficiency: two sides of the same coin? Nat Rev Rheumatol. 2017;14(1):7-18
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Autoimmunity and inflammation

Fischer A et al. J Allergy Clin Immunol 2017
Alligon M et al. . J Allergy Clin Immunol. 2022 Jun;149(6):2116-2125. doi: 10.1016/j.jaci.2021.12.790.
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Basic immunology to understand
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Basic immunology to understand
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Diseases of immune dysregulation
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Therapeutics
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Granulomatous lymphocytic interstitial lung disease (GLILD) in common variable 
immunodeficiency (CVID)
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Inborn errors of immunity
Not just infection susceptibility!

Infections

Atopy

Malignancies

Autoimmunity

Inflammation
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Malignancy in PID

1151 patients

Most patients experienced a single 
malignancy. 

Malignancies occurred at all
ages and in all PID categories

PID categories with the highest frequency 
of malignancies were 

B-cell deficiencies (both CVID 
and non-CVID)

Ataxia telangiectasia
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Phenocopies of inborn errors of immunity
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Inborn errors of immunity: non mendelian inheritance
Conclusion

• 1 gene➔ Different phenotype

• 1 phenotype➔ different genes

• Incomplete penetrance

• Variable expression

• Only 30% with a documented genetic defect
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Inborn errors of immunity: non mendelian inheritance
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Hereditary Angioedema (HAE) and Targets for Available Therapy.

Deficiency of functional C1 inhibitor (due to a mutation in 
SERPING1)
C1-Inh regulates multiple proteases involved in 

• Complement
• contact-system
• Coagulation
• fibrinolytic pathways
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Autosomal dominant inheritance pattern with incomplete penetrance. 

Men can be silent carriers of the disease.

Hormonal influences of pregnancy or exogenous estrogens may be pronounced, particularly in patients who 
have HAE with a factor XII mutation.

• factor XII

• angiopoietin-1

• Plasminogen

• kininogen-1 heavy chain

• unknown genetic mutation

Gene to be tested in Normal C1 inhibitors level
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Treatment


