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Broad Expression of P2X3 suggest applicability to multiple diseases

•

Afferent C- fibers expressing P2X3 ATP-gated receptors
innervate multiple organs and tissues1

•

Neuronal sensitization by the ATP/P2X3 pathway may be
then shared across multiple processes and pathologies

•

Sensitization to pruritus in atopic dermatitis shares the
inflammation and release of ATP observed in
sensitization of the cough reflex
Peripheral
nervous
system

1. Ford et al. Frontiers Cell Neurosci. (2013) 7: 1-10

Atopic Dermatitis – Prevalence and Unmet Need
•

Atopic dermatitis (AD) is a chronic inflammatory skin disease1

•

•

Approximately 5% of adults suffer from AD, with reported
prevalence varying by country2,3,4

There is currently no approved treatment to specifically
address AD-derived itch1

•

30-60% of subjects experience residual pruritus even
with the most recent AD treatment

•

Pruritus and the urge to scratch is a clinical hallmark of atopic
dermatitis1
• Severely impairs quality of life
• Causes sleep disturbances
• Can lead to anxiety and depression

AD 1-year prevalence by country2

Pruritic lesions are a hallmark of AD
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1. Wollenberg et al. JEADV (2020) epub ahead of print 2. Barbarot et al. Allergy (2018) 73(6) 1284-93 3. Fuxench et al. JID (2019) 139(3) 583-90 4. Silverberg et al. Ann. All. Asth. Imm. (2018) 121(3) 340-7 5.

Neuronal Hypersensitivity in AD-Derived Pruritus
Pathophysiology model of exaggerated itch in AD

•

AD is driven by a TH2 inflammatory cascade, ultimately
triggering itch signaling1

•

Inflammation and cell damage release ATP

•

This can lead to hypersensitization to itch and an
exaggerated itch and urge to scratch in AD patients2,3

•

P2X3 is expressed along multiple pruritogen receptors
in pruriceptive fibers innervating the skin3

Current treatments approved in AD target
immune dysregulation

No current AD treatment address the neuronal
roots of hypersensitized itch

1. Mollanazar et al. Clin Rev Allergy Immunol (2016) 51(3) 263-92 2. Pogatzki-Zahn et al. (2020) J Invest Dermatol. 140(1):203-211 3. Shiratori-Hayashi et al. (2019) J Allergy Clin Immunol.143(3):1252-1254

A role for P2X3 antagonists in the treatment of AD-derived pruritus?
Inflammation &
cell damage

Chronic Cough
•

Inflammation and cell damage release
ATP in airway tissues

•

P2X3 is expressed in primary afferent
C-fibers innervating the airways

•
•

Activation of P2X3 by ATP plays a role
in pathological sensitization
ATP/P2X3 has been clinically validated
as a therapeutic target in chronic
cough

ATP
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Chronic Pruritus
•

Inflammation and cell damage release
ATP in skin tissues

•

P2X3 is expressed in primary afferent
C-fibers innervating the epidermis

•

ATP and P2X3 have been associated
with pruritus by preclinical evidence

Dorsal
root
ganglion

Hypotheses
•

Hypersensitization to itch in AD is mediated by the ATP/P2X3 pathway

•

BLU-5937, a potent P2X3 antagonist, could inhibit sensitization in AD pruritus model

Preclinical evidence for P2X3 in itch sensitization
•

P2X3 receptors involved in signal sensitization on nociceptive nerve fibers 1, are present in epidermis nerve fibers
of untreated mice2
Immunostaining of murine P2X3
Mouse epidermis

P2X3+ fibers are enriched in the epidermis of a murine AD model2
Immunostaining quantification – atopic dermatitis

Mice treated with topical administration of Calcipotriol for 7 days (BID)
Number of P2X3+ fibers
per mm2 in the epidermis
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1. Shiratori-Hayashi et al. (2019) J Allergy Clin Immunol.143(3):1252-1254; 2 Bellus Heath; data on file
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ATP Potentiates the Neuronal Excitability Induced by Pruritogens in
Mouse DRG Neuron Expressing P2X3

BLU-5937 inhibits itch signalling
sensitization by ATP

ATP sensitizes mouse Dorsal Root
Ganglion sensory neurons to pruritic
triggers

•

•

ATP potentiates neuron activity
exposed to pruritogen
(chloroquine (CQ))
BLU-5937 blocks the
hypersensitivity induced by ATP in
CQ-treated mouse DRGs

β-alanine and histamine/5-HT
pathways were also sensitized by
ATP and antagonized by BLU-5937
(data not shown)
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BLU-5937 reduces ATP-induced cough hypersensitivity in a guinea pig
model

BLU-5937 prevents sensitization of the cough reflex by ATP

•

•

A role for ATP-mediated sensitization of the cough
reflex by P2X3 has been demonstrated1-3
Cough reflex sensitization could be prevented by
BLU-5937 in a guinea pig model3

For BLU-5937, inhibition of the cough sensitization
was shown at plasma concentrations too low to
inhibit P2X2/33
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1. Kawei et al. Eur. J. Pharm. (2005) 528:158-61 2. Abdulqawi et al. (2015) Lancet; 385:1198-205 3. Garceau D et al. (2019) Pulm Pharmacol Ther. Jun;56:56-62.
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ATP Sensitizes Chloroquine (CQ)-Induced Acute Itch

•

Scratching increases with ATP
administration in
CQ acute itch model1

Can sensitization of the cough reflex
be recapitulated in a model of itch
sensitization?

BLU-5937 decreases scratching
behavior in ATP-CQ treated mice1
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•

•

ATP alone does not induce
scratching

ATP potentiates CQ-induced itch,
suggesting sensitization of neuronal
signaling
BLU-5937 blocks the hypersensitivity
induced by ATP in the CQ acute itch
murine model
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Treatment (intradermal)
1Mice

20 g CQ + 50 M --Methyl-ATP
(intradermal)

(C57Bl6/J male) were injected intraperitoneally with vehicle (saline), BLU-5937 10 mg/kg or U0,488 3 mg/kg (kappa-opioid; positive
control) prior to intradermal nape injection of the pruritogen chloroquine (20 µg) and/or - Me-ATP. The mice were placed individually into
behavior chambers and video recorded for scratch counts.

BLU-5937 Demonstrates Anti-Pruritic Effects in an AD-derived Itch Mouse
Model
Reversibility of scratching behavior in an AD
model by BLU-59371
(Mouse / Calcipotriol (topical) BID, 7 days)

•

Similar to acute itch, the effect of BLU-5937 on
scratching behavior was investigated in a
mouse model of AD
Treatment with BLU-5937 reduced scratching in
a dose-dependent fashion
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MC903 (calcipotriol) was topically applied on mouse (C57Bl6/J male) ears or nape twice daily for 7 days. Scratching behaviors
were recorded 16 h after the last MC903 treatment. Mice were injected intraperitoneally (i.p) with vehicle (saline), BLU-5937 (2,
10, 50 mg/kg) or positive control (U50,488, 3 mg/kg) 30 min prior to monitoring of itch behaviors. The mice were placed
individually into behavior chambers and video recorded for scratch counts.
1

Predominant Role in Pruritus of P2X3 Homotrimers in AD Mouse Model
Atopic Dermatitis Mouse Model
(Calcipotriol (topical) BID for 7 days)

•

In humans, BLU-5937 has a selectivity of
~1500X for P2X3 vs P2X2/3
- In mice, BLU-5937 selectivity is ~ 3X

250

BLU-5024, a selective murine P2X3 antagonist
(~2500X for P2X3 versus P2X2/3 in mice) also
inhibits scratching behavior in mice at doses
that block P2X3 but not P2X2/3
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BLU-5937 also prevents itch sensitization in a dry skin mouse model

Reversibility of scratching behavior in an
xerosis model by BLU-59371
(acetone/ether/H2O, QD, 10 days)

•

The anti-pruritic potential of BLU-5937 was furthered
assessed in a model of dry skin (xerosis)
As in acute itch and AD-derived itch, BLU-5937 could
reverse scratching due to dry skin
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1. Data are represented as mean ± S.E.M.
Efficacy seen at BLU-5937 plasma concentration ≥1.7-fold mP2X3 IC50

BLU-5937, a potent P2X3 antagonist, prevents itch in pruritus models

•

•

Preclinical proof-of-concept demonstrate
•

ATP can cause neuronal sensitization of the afferent
C-fibers innervating the airways and skin leading to
exaggerated reflexes of cough and itch/scratching

•

Reversibility of sensitization by BLU-5937 points to
a key role for P2X3 in chronic cough and pruritus

A phase 2a trial on the safety and efficacy of BLU-5937
in chronic itch associated with mild-moderate AD has
been initiated in November 20201

1. https://ir.bellushealth.com/news-releases/news-release-details/bellus-health-announces-first-patient-dosed-its-phase-2; accessed December 16, 2020
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