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The Inborn Errors of Immunity (IEIs) are clinically heterogeneous and often multisystemic diseases, the 
majority of which arise from inborn errors in immunologically relevant genes.

Definition

Susceptibility to
infection with bacteria,
viruses and
opportunistic organisms

Immune dysregulation phenotypes of IEIs are
commonplace:

• multiorgan autoimmunity,
• lymphoproliferation
• malignancy (particularly haematological)
• inflammatory pathology

Incidence: 1:500-1:500.000, but cumulative prevalence 1-5:1000 !!!



Inborn Error of Immunity (IEI) and 
Primary Immune Regulatory Disorders 
(PIRD):  IUIS Classification, 2024

I.     Combined Immunodeficiencies

II.    Combined immunodeficiencies with associated or syndromic features

III.   Predominantly antibody deficiencies

IV.   Immune dysregulation diseases

V.    Congenital defects of phagocyte number &/or function

VI.   Defects in innate immunity

VII.  Autoinflammatory disorders

VIII. Complement deficiencies

IX.   Bone Marrow Failure

X.    Phenocopies – Somatic mutations that mimic inherited mutation and PID

559 genes causing IEIs 

IEI are grouped into 

10 general categories

• Tregopathies (IPEX, IPEX-like) 

• Autoinflammatory syndromes

• hyperinflammatory disorders (predisposition to HLH)

• Debris defects

• Non malignant lymphoproliferation (ALPS, ALPS-like/ALPS-U)

• Hematopoietic malignancies

• Congenital atopic hypersensitivity

• IBD

• Rheumatologic diseases

129 genes causing PIRDs

Autoimmunity, hyperinflammation, 
lymphoproliferation, malignancy, and 

severe atopy with less dominant 
features of immunodeficiency and 

infection.  

J Hum Immun (2025) 1 (1):
https://doi.org/10.70962/jhi.20250002



Definition of nonmalignant lymphoproliferation (LPDs) 

• LPDs are characterized by proliferating (and/or persistent) clonal or polyclonal lymphoid cells that may 
arise as aberrant responses to immune stimuli or represent intrinsic immune dysregulation

• Clinically and genetically heterogeneous 

• Often associated with a wide range of clinical phenotypes

• Clinical presentations: chronic or recurrent lymphadenopathy, splenomegaly, or symptoms resulting from 
organ infiltration by abnormal lymphoid cells

• Increased predisposition toward developing hematopoietic malignancies, specifically lymphoma

When a lymph node biopsy sample rules out infections and malignancy,
the diagnostic and therapeutic paths forward for patients with evidence of
lymphoproliferation remain poorly defined

2022 Feb;149(2):758-766. doi: 10.1016/j.jaci.2021.07.015.



The 5th edition of the World Health Organization Classification of Haematolymphoid Tumors: 
Lymphoid Neoplasms

Modified by Leukemia; https://doi.org/10.1038/s41375-022-01620-2

Integrated 
diagnostic 
approach

Patients with IEI may develop distinctive types of lymphoid 
proliferations unique to particular IEI



LPDs and IEIs

• LPDs diagnosis is challenging

• Difficulties both in the clinical assessment of 

the patient, histological classification, and in 

the identification of pathogenic mechanisms 

to differentiate LPDs

2018 Jan;141(1):59-68.e4. doi: 10.1016/j.jaci.2017.06.009

• Nonmalignant lymphoproliferative disorders (LPDs) 

often underly an Inborn Error of Immunity (IEI)

• LPDs are associated with an increased predisposition 

toward developing hematopoietic malignancies, 

specifically lymphoma

Mechanism based-therapy



https://basicmedicalkey.com/overview-of-lymphoproliferative-disorders-associated-with-primary-immune-deficiency-disorders/



Lymph node morphology and IEIs… a few examples

Facchetti, F. et al (1995 e 1998). Jaffe, E. et al (2016) Mouillot G et al (2010) Yakaboski E et al (2020)

Wiskott-Aldrich 
Syndrome (WAS)

CD40L Deficiency
(HIGM-1 syndrome)

Common Variable
ImmunoDeficiency
(CVID)

• variable nodal morphology
• follicular hyperplasia
• paracortical expansion

• primary follicles with lack of 
germinal center cell reaction

• paracortex poorly developed

• reactive changes in the follicles (full-blown to
exhausted germinal centers)

• depletion of T cells
• Plasma cells can be prominent, with atypical forms
• eosinophils and extramedullary hematopoiesis can

also be observed
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X-linked
immunodeficiency with 
Magnesium defect EBV
infection and 
Neoplasia (XMEN)

• EBV-driven lymphoproliferative
disease

• atypical Reed-Sternberg-like cells
• staining for CD20
• EBV LMP1

Lipopolysaccharide 
(LPS)-responsive and 
beige-like anchor 
protein deficiency 
(LRBA deficiency)

Lymph node morphology and IEIs…a few examples

• nodal architecture
can be preserved

• abundant germinal
centres

• plasma cells being
present despite B
cell disruption

Journal of Clinical Immunology, 2015,  35(2), 112–118                                                                                                         Clin Transl Immunology. 2017 May 26;6(5):e144.
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Autoimmune Lymphoproliferative Syndrome (ALPS) Activated PI3K-kinase Delta Syndrome (APDS)

Jaffe, E. et al (2016)                                                                                                                       Rivalta B et al (2021) 
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Lymph node morphology and IEIs…a few examples

• The paracortex of the lymph node is
markedly expanded

• Small lymphoid follicles are present
• paracortex is populated by small

lymphocytes and many large
immunoblasts with prominent nucleoli

• (A,C,D) large and irregularly expanded “naked” GCs with
ill-defined outlines, loss of the mantel zone and
polarization, monocytoid B-cell hyperplasia, numerous
large histocyte and tingible bodies;

• (A) the arrow shows area of sclerosis around the follicle
• (B) absence of mantel zone surrounding the germinal

center
• (E) foci of necrosis



(A) Effacement of lymph node architecture, with vague nodular growth pattern
(B)-(C) Increased CD20 tissue staining in the lymph node tissue

Front Pediatr. 2018 Dec , doi.org/10.3389/fped.2018.00402

Cervical lymph node pathology in a patient with APDS1

• Lymphadenopathy is common in APDS patients and the evaluation of this is challenging due to the broad differential
• Patients may have lymphoid hyperplasia in MALT-associated sites making it difficult to distinguish between benign

and malignant proliferations. 
• Clonal lymphocyte populations may also be seen in patients without lymphoma





Front. Mol. Neurosci., 15 March 2012

The AKT signaling pathway

Liu et al. Nature Rev Drug Discovery. 2009;8:627-44

Targeting the PI3K/AKT/mTOR Pathway





• Adenotonsillectomy during infancy

• Poor growth

• 19-year-old: diagnosis of Hodgkin’s lymphoma (CT + autologous bone marrow
transplant)

• 20 year-old: diagnosis of Systemic Lupus Erythematosus (poorly controlled by 
multidrug treatment) 

• 21-year-old: autoimmune haemolytic anemia, pleuropericarditis

• Reccurrent respiratory infections

• Severe lymphopenia

• Partial IgA deficiency

• Hepatosplenomegaly

• Bronchiectasis, mediastinal adenopathy, lung nodules

?

No relevant family history data reported

PIK3R1
c.1300-2A>G/WT 

PIK3R1
?/?

Personalized Care: A Real-Life Example of Tailored Medicine



2021 | https://doi.org/10.3389/fped.2021.702546

A Therapeutic Odyssey Before Diagnosis



2024 Apr 11;13(8):2203. doi: 10.3390/jcm13082203 

A Case of Lymphoproliferative Disorder Achieving Complete Response with Sequential 
Targeted Therapy

❑ Leniolisib

Paracortical expansion with 
exuberant B cell activation

reclassified after diagnosis and histological revision: 



J Hum Immun. 2026;2(2). doi:10.70962/jhi.20250174







IDD: ImmunoDeficiency/Dysregulation




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23

