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  Auto-immunity occurs when 

the body recognises a “self” 

antigen as foreign 

  The majority of self-reactive 

B- and T-cells are deleted in 

the BM and thymus 

  Escaping self-reactive 

lymphocytes may be 

controlled in the periphery 

Auto 

Introduction to Autoimmunity 
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Introduction to T-reg 

•  CD4+25+FOXP3+127- T-cells 

•  5-10% of T-cells 

•  Dampens down the immune response of effector cells through 

both contact-dependent and contact-independent mechanisms 

•  Produce IL-10 and TGFβ,	  granzyme and perforin 

Van der Vilet et al Clin and Dev Immunol 2007 

Introduction to T-reg 

Van der Vilet et al Clin and Dev Immunol 2007 
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Introduction to APS 

•  Autoimmune polyglandular syndromes (APS) are characterised 

by endocrine and non-endocrine autoimmune diseases 

•  Rare monogenic APS-1 results from mutations in the autoimmune 

regulator (AIRE) gene leading to a loss of central tolerance 

•  Rare monogenic IPEX is due to mutations in FOXP3 of T-reg cells 

leading to severe autoimmunity and immunodeficiency 

•  More common and complex APS-2 results from specific alleles of 

HLA presenting auto antigen to self-reactive T-cells. Non HLA 

genes also contribute 

•  Common features include autoimmune thyroid disease and Type 

1 diabetes mellitus  

•  Other factors including the environment and innate immune 

system may also play a role 

Introduction to APS 

Michels and Gottlieb 2010 Nat Rev Endocrinol 
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Pathogenic model for APS 

Michels and Gottlieb 2010 Nat Rev Endocrinol 

IPEX Syndrome: Introduction 

•  Rare disorder characterised by mutations forkhead box P3 

(FOXP3)- located near the centromere of the X chromosome 

•  Results in absent or dysfunctional T-reg 

•  X-linked: generally only males affected and female carriers 

unaffected 

•  First described in 1982 in a large affected family (19 males across 5 

generations) 

•  Precise epidemiological data is lacking 

•  Presents in the first few months of life with classic triad of 

  Enteropathy (chronic, watery diarrhea associated with protein loss) 

  Dermatitis 

  Type 1 DM 

•  May develop a wasting syndrome 
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IPEX Syndrome: Presenting features 

•  May be aggressive or insidious onset 

•  T1DM may precede or follow enteritis. Autopsy findings often 

find destruction of the pancreas and intense lymphocytic 

infiltrate. 

IPEX Syndrome :DDx for Neonatal Enteropathy 

Barzaghi et al Front in Immunol 2012 
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IPEX Syndrome : Skin manifestations 

•  Cutaneous manifestations are very common and may be the 

first manifestation of disease 

•  Present in 7/10 patients in one series 

  Majority eczematous and severe on lower limbs, trunk and face 

  Psoriatic 

  Fissuary cheilitis 

  Nodular pemphagoid 

  Alopecia 

  Puritis is a major complaint 

  Cutaneous lesions are often resistant to topical steroids or 

tacrolimus  

  Complicated by Staph bacterial infections common  and can lead to 

sepsis 

Halabi-Tawil et al Br Jour Derm 2009 

IPEX Syndrome : Skin manifestations 
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IPEX Syndrome : DDx for Skin manifestations 

Barzaghi et al Front in Immunol 2012 

IPEX Syndrome: Presenting features 

•  Infections commonly associated with IPEX include: 

•  Pneumonia/RTI 

•  GIT 

•  Skin super-infection with staph aureus 

•  C. difficile 

•  C.albicans 

•  PJP 

•  CMV 

•  EBV 
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IPEX Syndrome: Presenting features 

•  Also associated with 

  Multiple endocrinopathies 

  Failure to thrive 

  Overwhelming autoimmunity e.g. Type 1 DM by Day 2 

  Food Allergies 

  Elevated serum IgE 

•  If not diagnosed and treated may be rapidly fatal 

IPEX Syndrome: Presenting features 

•  In patients who survive the initial phase the following occur less 

commonly: 

  Hypothyroidism 

  Cytopenias 

  Hepatitis 

  Nephropathy 

  Arthritis 

  Alopecia 
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IPEX Syndrome: History 

•  Most IPEX patient are born at term after an uneventful 

pregnancy from unrelated parents. 

•  FHx may reveal IPEX-like phenotype in males on the maternal 

line, early death or multiple abortions 

IPEX Syndrome: Pathogenesis 

•  Generally associated with mutations in the transcriptional 

repressor FOXP3 

•  A few cases report IPEX in the absence of FOXP3 mutations, 

including one female with a mutation in an autosomal locus 

•  >63 mutations in FOXP3 have been identified and approx 136 

cases described 

•  Most prevent DNA binding to the transcription factor, dimerisation 

or interactions with other molecules e.g. NFAT, AP1, RORα 

•  As a result immune suppressor function is impaired 
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IPEX Syndrome: Pathogenesis 

•  Severity of disease is not always correlated with genetic 

sequencing or absence of protein expression. 

•  The majority of affected patients have missense mutations (point 

mutations) resulting in normal to reduced levels of FOXP3 

expression 

•  Genotype-phenotype correlation is also unclear: in 13 patients 

with the same mutation (c1150G to A) age of onset ranged from 

birth to  7 months 

IPEX Syndrome: Pathogenesis 

•  The scurfy mouse harbors a naturally occurring mutation in a 

gene homologous to FOXP3 and develops IPEX-like disease 

•  Neonatal thymectomy in male scurfy mice ameliorates disease 

and increases lifespan 

•  Mixed chimeras for scurfy and normal T-cells do not develop 

disease 

•  Transfer of peripheral CD4+ but not CD8+ T-cells from mutant to 

wild type mice induces the disease in healthy animals. 

•  In humans dysfunctional T-regs are accompanied by a shift to a 

Th17 T-cell phenotype 
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IPEX Syndrome: Pathogenesis 

Van der Vilet et al Clin and Dev Immunol 2007 

IPEX Syndrome: Pathogenesis 

The majority of described mutations are in the fork-head domain (red) 

Increase in number of mutations identified in recent years 

Barzaghi et al Front in Immunol 2012 
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IPEX Syndrome: Failure of T-reg suppression 

D’Hennezel et al NEJM 2009 

IPEX Syndrome: Investigations 

•  No pathognomonic finding apart from genetic testing 

•  Genetic testing required for diagnosis 

•  Elevated IgE and eosinophils are common 

•  Serum IgG, IgA and IgM are low due to protein losing enteropathy 

•  WCC is normally elevated prior to immunosuppression 

  Differential remains unchanged 

  CD4:CD8 ratio is normal or increased 

  T-cell repertoire is polyclonal 

  %CD4+25+FOXP3+ T-cells is normal 

  Amount of FOXP3 is reduced 

  In vitro cytokine production shows a decrease in Th1 cytokines and 

increase in Th 2 cytokines 

•  Karyotype is normal 
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IPEX Syndrome: Investigations 

•  Autoantibodies e.g. anti-enterocyte (anti AIE-75) , anti villin  

antibodies are common 

•  Histology of gut biopsies may show: 

  GVHD-like pattern 

  Celiac disease like pattern 

  Depletion of goblet cells 

IPEX Syndrome: Treatment 

•  Children with IPEX usually die in the first 2 years of life secondary to: 

  FTT 

  Malabsorbtion 

  Infections secondary to immunosuppression 

•  Supportive care can improve symptoms 

  Fluid 

  TPN 

  Albumin 

  Hormone replacement e.g. Thyroxin, Insulin 

  Blood product replacement: RBC, Plt 

  IVIG 

•  Prophylactic antibiotics 
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IPEX Syndrome: Treatment 

•  Immunosuppressives have been used in case series; Multiple agents 

are often required to control symptoms: 

  High dose glucocorticoids (first line) 

  Tacrolimus 

  Azathioprine 

  Cyclosporin 

  Methotrexate 

  Sirolimus 

  Infliximab 

  Rituximab 

•  Complications and toxicities limit the usefulness of 

immunosuppressives 

•  In IPEX patient who survive the first year immunosuppression may 

stabilise existing symptoms but ongoing disease flares with new 

symptoms may also occur 

IPEX: Selection of cases 

Barzaghi et al Front in Immunol 2012 
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IPEX Syndrome: Treatment 

•  These procedures to date only allow reduction of symptoms without 

permanent control of the disease 

•  BMT is only known cure: reduces symptoms and prolongs survival 

•  28 reported cases (6 of these patients did not survive) 

  Should be considered early in disease 

  Remains treatment of choice 

  Myeloablative or non myeloablative (RIC) conditioning may be used 

  Aims to restore T-reg function, limit organ destruction, reduce need 

for immunosuppression, reduce related side-effects. 

  Limited by availability of suitable donor 

IPEX Syndrome: Treatment 

•  Longest follow up is 8 years post HSCT 

•  Only one patient reached full donor chimerism; However partial 

chimerism is associated with favorable outcomes i.e. complete 

donor outcome is not necessary 

•  Choice of drugs for GVHD should ensure survival of donor T-reg 
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Barzaghi et al Front in Immunol 2012 

IPEX: Outcome of HSCT 

IPEX: Future Directions 

•  Future cell/gene therapies may be designed to selectively 

restore the repertoire of T-reg 

•  Constitutive lentil-viral mediated overexpression of FOXP3 in 

CD4+ can convert effector cells into T-reg 

•  When an HLA-matched donor is not available treatment with 

engineered T-cells may be a future therapy 
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IPEX: Summary 

•  Functional impairment of T-reg is recognised as the primary 

deficit of the immunodeficiency which leads to an autoimmune 

syndrome. 

•  Patients with IPEX commonly present with enteropathy, atopic 

dermatitis and endocrinopathies particularly T1DM 

•  A wide variety of other autoimmune pathologies have also been 

reported 

IPEX: Summary 

•  Given the rarity of IPEX more common diseases should be 

excluded 

•  Timely recognition of IPEX is crucial as neonatal mortality is high 

•  Treatment commonly involves supportive care and 

immunosuppression although the best reported outcomes follow 

HSCT where complete donor chimerism is not required. 

•  Data from large cohort studies on the best treatment is limited and 

somewhat inconclusive 

•  Gene therapy involving T-cells may provide further treatment 

options in the future 



18 

Thank you 

•  Questions? 


