
Although the exact pathogenesis of Prurigo nodularis (PN) is not yet fully understood, it is an independent 
disease entity with an underlying systemic inflammation.1,2

PN is a disease with severe itching characterised by impaired signalling between the skin, the nervous system and the immune system.2 

Epidermal stress and inflammatory responses of the skin to pruritus lead to activation of immune cells and release of type 2 cytokines and other 
inflammatory mediators.2,3 The inflammatory mediators released by the dermal infiltrate directly activate receptors on sensory neurones and/or modulate 
the expression and sensitivity of pruritus receptors.2,3 This leads to the release of neuropeptides that stimulate and enhance neuronal function, resulting 
in nerve dysplasia and neuronal hypersensitivity.2,3 This neuronal transmission to the central nervous system and nearby efferent neurons triggers 
itching and promotes the itch-scratch cycle, which in turn favours neurogenic and cutaneous inflammation, barrier defects, skin remodelling and the 
development of lesions.2,3
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Pruritus can be multifactorial and become chronically persistent. PN is characterised by a disturbed interaction between the nerve cells, the immune system and the skin. 1
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Type 2 cytokines
IL 4 IL 13 IL 31

Neuropeptides
CGRP Substance P

Pruritogens
HistamineIL-33TSLPPeriostinCathepsin Tryptase

The main symptoms of PN1

Firm, itchy, nodular lesions
History and/or signs of repeated scratching,  

picking or rubbing (e.g. skin abrasions and scars) Duration of chronic pruritus ≥ 6 weeks

The size of the lesions 
varies between 3 mm and 

2-3 cm2 

The number of lesions 
can range from a few to 

hundreds2

Lesions are usually 
symmetrically distributed 

on arms and legs2,3

Areas that are very 
difficult to access are 

usually less/not affected2,3

Beyond itching and lesions1

Sleep disorders and sleep 
deprivation1 

Impaired quality of life and 
daily function1 

Depression, anxiety, 
suicidal thoughts1,4

Anger, disgust, shame, 
self-harm1,5

Effects on quality of life Emotional Wellbeing

Triggered by pruritogenic stimuli (exogenous or endogenous) and disruption of the skin barrier

Activation of immune cells in the skin

Direct activation of non-histaminergic pruritus receptors6

Pruritogens and inflammatory mediators 
stimulate and sensitise the neuron7

Receptor binding activates 
ion channels and causes 

depolarisation of the membrane7

Stimulation of neurogenic inflammation6,7

Ion channel

IL-4R

IL-31RPAR2
H1/4R

Triggering of an action potential that  
sends an itch signal to the CNS sends7Threshold treached

Up-regulation of neuropeptides11

Neuropeptides stimulate the release of inflammatory mediators that act directly 
on the sensory neuron9
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ITCHING-
SCRATCHING

CYCLEModulation of the expression and sensitivity of pruritus receptors7

Direct activation of peripheral nerves11

Increased signal of a 
normally itchy substance

Alloknesis6

Neuronal activation through 
harmless touch stimulus

Dysplasia6

Epidermal nerve fibres
Dermal nerves

Neuronal sensitisation8,12

Hyperknesis6

Epithelial stress response6,7

Neurogenic 
Inflammation 6,7

Release of pruritogens Release of neuropeptides

Histopathological findings in PN skin lesions8
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Acanthosis

Infiltration of 
inflammatory 
immune cells

Fibrosis with vertically arranged collagen fibres

Hyperkeratosis, 
excoriation, crust 
formation

A dysregulation of IL-4, IL-13 and IL-31 can lead to excessive tissue  
repair and fibrosis9,10

Systemic dysregulation of the immune system6,7

Eosinophils ILC2 Basophile Mast cellsTh2




