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Dermatopatohologic clues for the 
diagnosis of AIDs in children



The immune system in health

Innate
immunity 

Adaptive 
immunity

High-efficay, combined defense 
against internal and external agents



Autoimmunity

The immune system in disease

Autoinflammation Immunodeficiency

Innate immunity Adaptive immunity
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Onset in infancy



Onset in infancy Skin lesions



Classification of AIDs

Inflammasomopathy Interferonopathy NF-kBopathy Others

Fevers
Organ involvement
• Abdominal pain
• Non-vasculitic rashes
• Uveitis
• Arthritis
Elevated WBC/neutrophils
Highly elevated 
inflammatory markers

Fevers
Organ involvement
• Vasculitic rashes
• Interstitial lung disease
• Intracranial calcifications
Inflammatory markers may 
not be as elevated
Autoantibodies may be 
present

Fevers
Highly variable organ 
involvement
• Oral/GI/GU ulcerations
• Granulomas

Fevers
Organ involvement
• Ulcers
• Granulomas
• Vasculitis
• Panniculitis
• Pyoderma gangrenosum
• Immunodeficiency

IL-1 blockade JAK inhibitor NF-kB blockade



URTICARIAL RASHES AND SYSTEMIC INFLAMMATION
    CAPS, NLRC4-MAS, PLAID
MACULOPAPULAR RASHES WITH RECURRENT FEVER AND ABDOMINAL PAIN
    Familial Mediterranean fever, HIDS/MVK, TRAPS, ORAS
PUSTULAR AND NEUTROPHILIC DERMATOSIS-LIKE SKIN RASHES AND EPISODIC FEVERS
    DIRA, Majeed syndrome
    PAPA, HA20, PAAND
    DITRA, CAPE
ERYTHEMATOUS NODULES / PLAQUES AND PANNICULITIS / LIPOATROPHY
    CANDLE, NEMO-NDAS
VASCULOPATHY / VASCULITIS WITH LIVEDO RETICULARIS
    Without significant CNS disease
        SAVI
    With severe CNS disease
        AGS, DADA2, SPENCD
GRANULOMATOUS / HISTIOCYTIC DERMATITIS
    Blau syndrome, H syndrome
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Child with 
lesions 

suspicious of 
AID

Temptative 
diagnosis

Clinical 
suspicion

Skin pathology

Lab analyses
Directed gene 

testing
Diagnosis of 

AID

Gene testing

Consistent 
diagnosis

No definite 
diagnosis

Reevaluation

Treatment









NLRP3 pathogenic change identified
c.784C>T; p.Arg262Trp



CAPS - NLRP3

Neutrophilic infiltrateTriggered by coldNeonatal urticria



Neutrophilic urticaria

Pustular eruptions

Neutrophilic panniculitis

Neutrophils

Inflammasomopathies
Constitutional inflammasome activation
leading to chronic cytokine release



IL-1: the first interleukin identified IL-1 family of cytokines 



Case for consultation    (Dr. María Arteaga)

• A 7-year-old girl
• Started at 1 year of age
• Repeated attacks of fever, arthralgia, conjunctivitis and skin 

lesions
• Lasting for a few days
• Good response to corticosteroids



María Arteaga, Tenerife











NLRP3Neutrophilic infiltrateTriggered by coldNeonatal urticria

Anakinra – 24 h later      



Currently 9 years old
Canakinumab
No further skin lesions



Dermatopathologic clue #1

Urticarial dermatitis 
with neutrophils

Cryopyrin-associated 
periodic syndrome (NLRP3)

























1-Phosphatidylinositol-4,5-bisphosphate 
phosphodiesterase gamma-2

GOF (deletion of inhibitory)

GOF (hypermorphic)

PLAID syndrome: PCLG2-associated 
antibody deficiency and immune 

dysregulation

Cold urticaria

APLAID syndrome: Autoinflammation and 
PCLG2-associated antibody deficiency and 

immune dysregulation

Perforating neutrophilic and 
granulomatous dermatits of the newborn

BCR signaling



Mª Teresa García Romero, México





























Dermatopathologic clue #2

Perforating neutrophilic 
granulomatous dermatitis 

newborn

APLAID (PLCG2) – AID 
with immunodeficiency























• First AID with lipodystrophy
• Firstly described human proteasome pathology
• First human disorder directly related to IFN1
• First digenic immunological disorder
• First AID targeted with JAKis



Proteasome - inmunoproteasome



Mutant PSMB8 (Cys135X)

Normal function i-proteasomes do 
not ensemble

catalytic activity



Interferonopathies
Constitutional release of type I IFNs

Neutrophilic dermatosis

Vasculopathy

Neutrophilic panniculitis

Neutrophils & macrophages



Pernio in infancy Purpuric rash Lipodystrophy





















Myeloperoxidase



CD163



CD123





Dermatopathologic clue #3

Perivascular & interstitial 
mononuclear & neutrophilic 

infiltrate

CANDLE syndrome 
(proteasome)







NEMO-NDAS



Myeloperoxidase

CD163



Total number of patients (n) 40

Sex (%) Females 60.0

Males 40.0

Total patients 40

Pooled mean age of disease 
onset (weeks)

7.1

Total patients 5

Country (%) United States 50.0

Turkey 33.3

Brazil 16.7

Total studies 6



Cutaneous features n %

Panniculitis 37 92.5

Ectodermal 
dysplasia 25 62.5

Dyskeratosis 7 17.5

Lipoatrophy/lipody
strophy 4 10.0

Rash NYD 3 7.5

Subcutaneous 
nodules 2 5.0

Conical teeth 2 5.0

Neutrophilic 
dermatitis 1 2.5

Erythema 
nodosum 1 2.5

Systemic inflammatory features

Systemic inflammation 35 87.5

Hepatosplenomegaly 31 77.5

Lymphopenia 29 72.5

Hypogammaglobulinemia 6 15.0

Fevers 5 12.5

Granulomatous hepatitis 4 10.0

Anemia 3 7.5

CNS Bleed 3 7.5

Subdural Hemorrhage 3 7.5

Thrombocytopenia 2 5.0

Hypertension 2 5.0

Pneumonia 2 5.0

Chorioretinitis 2 5.0

Anterior uveitis 2 5.0



Dermatopathologic clue #4

Lobar panniculitis 
neutrophils & macrophages 

& granulomas

NEMO-NDAS (NEMO 
exon 5 deleted auto 

inflammatory syndrome)









Carla Castro, Argentina





Death cell associated AIDs
Complex and varied immune mechanisms
Mostly activation of NF-kB 



Dermatopathologic clue #5

Interface vacuolar dermatitis 
neutrophils & lymphocytes

NFKBIA deficiency









































Two pediatric cases of Blau syndrome 
Donald A Glass II MD, PhD1, Jennifer Maender MD1, Denise Metry MD1,2

Dermatology Online Journal 15 (12): 5 



• Symmteric chronic polyarthritis
• Tenosynovitis, synovial thickenings
• Deformities, luxation

UVEITIS







Angel Vera, Málaga





Dermatopathologic clue #6

Panniculitis & sarcoid 
granulomas < 4 years

Blau syndrome (NOD2 
– CARD15)

















S100











• Hyperpigmented, hypertrichotic,      
indurated plaques

• Hearing loss
• Short stature
• Hepatosplenomegaly
• Heart: cardiac anomalies
• Scrotal masses
• Hypogonadism



De novo synthesis 
(liver)

Ingestion (dietary 
nucleic acids)

Recycling by degradation of 
NAs (macrophages)



Recycling by degradation of NAs (macrophages)

ENT

CNT



Defective nucleoside recycling in H-syndrome macrophages

ENT

CNT

Abnormal elimination of 
dead cells

Increased expression of M-CSF 
receptor

Macrophage dysfunction
Acumulation and infiltration by 

macrophages 

ENT

Mitochondrial 
dysfunction

Low height
C-V disease

Diabetes
Neurosensorial deafness

Mental delay



Dermatopathologic clue #7

Deep dermatitis & panniculitis 
histocytic & emperipolesis

The H syndrome 
(hENT3 mutations)



















Felipe Velásquez, Perú









NLRP1-associated autoinflammatory disease with epithelial dyskeratosis (NADED)





NLRP1

Paracrine secretion IL-



NLRP1

Paracrine secretion IL-

Inflammation

Dyskeratosis

Cancer SCC



Number of cases Variant identified Inheritance Status
17 members of a family A54T AD Heterozygous
4 family members A59P AD Heterozygous
Several family members A66V AD Heterozygous
2 (mother and son) M77T AD Heterozygous
2 cousins R726W AR Homozygous
2 brothers T755N AR Homozygous
2 siblings F787_R843del AR Homozygous
2 sisters L813P AR Homozygous
2 (unrelated) P1214R AD Heterozygous

NLRP1-associated autoinflammatory disease with epithelial dyskeratosis (NADED)









A54T/wt
A66V/wt
M77T/wt

p.F787_R843del/wt

Multiple self-healing 
palmoplantar carcinoma

Familial keratosis 
lichenoides chronica









Pathomechanism Resulting phenotype

Aberrant IL-1-family signaling

Deficiency of the IL-36 receptor antagonist (DITRA) Pustular psoriasis

Deficiency of the IL-1 receptor antagonist (DIRA) Pustular psoriasis

NLRP1 hyperactivation Epithelial dyskeratosis

Disorders of N  and or aberrant TN  activity

CARD14 hyperactivation; PRP; CAPE

Adaptor protein comple  1 subunit 1C (AP1 3) deficiency Pustular psoriasis, PPPP

Other miscellaneous mechanisms 

Mevalonate pathway abnormalities Porokeratoses

Janus kinase 1 hyperactivity Eczematous & icththyosiform

Proteasome maturation protein deficiency KLICK

Epidermal growth factor receptor deficiency GI and cutaneous 1

ADAM17 GI and cutaneous 2

Mixed mechanisms Hidradenitis suppurativa



Dermatopathologic clue #8

Keratoacanthoma-like & 
dyskeratotic keratinocytes

NLRP1-associated AID 
with epithelial dyskeratosis



Study as much 
as you can

Look sharp Think a lot Remember 
they’re kids

Take-home messages



Study as much 
as you can

Look sharp Think a lot Remember 
they’re kids

Stay alert, never trust…

Take-home messages

Paquita Torrelo

Juanita Torrelo José María Torrelo


