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~ Chronic Spontaneous Urticaria (CsWU)  1BIERFEMEZRE

CSU Patlewt

® CSU is one of the most intractable human-specific skin diseases.

® CSU is characterized by very various shapes of skin eruptions called
wheals accompanied by itching.

® As no experimental animal model exists, the mechanism underlying
disease pathogenesis in vivo remains unclear.
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#IEHHAS  Current Treatment of Chronic Spontaneous Urticaria in Clinical Setting
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H1 antihistamine (Levocetirizine)

Dose of Levocetirizine

5 mg/day 5-10 mg/day 5-20 mg/day
40 A 40 - 40 7
35 35 4 35 4
30 A 30 4 — 30 4

Percentage of Patients

Percentage improvement in response

12
50(%) ~ 40(%)

. ~ ~ 33(%
40 (patients) 31 (patients) (%)

18 (patients)



HiFmoA= We developed a new conceptual approach
to link the shape of skin eruptions to the pathophysiological dynamics in vivo.

Shape of Methodological Omics

skin eruptions

v" Personalized treatment

v" Evaluation of drug efficac "

inthebady 2 & v New drug development

in vitro Experiment

Integration

Clinical Data
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Schematic diagram of pathophysiological structures for
CUS development
predicted by in vitro experiments
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Chronic Urticaria Patient Data by Clinical Trial (at Hiroshima University Hospital)

Real patient image Segmentation of grayscale Result by mathematical model
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We found 5 types of wheal patterns by changing model parameters

Boundary Annular Broken-annular Geographic Circular Dot Area
Pattern ‘ Pattern
CSU ‘
Patients

. .y = O
in silico pattern |_[SD . M XS
®) Ooc o
by ) o
Mathematical () 6) 9 0
Model '\Q . 9
~N r
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] No \
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- 0.6 A gﬁj»o fﬁi[‘(,:'* Inhibition effect of histamine
Circular/Geogt phié Patterns | , release from mast cell
0.8 0.85 0.9 0.95
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We clinically confirmed 5 types of wheal patterns in 105 CSU patients

Hiroshimia Mwiversitg H03p£taL
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KRR T2 e 2172106 A D12
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(Ethical Committee for Epidemiology of Hiroshima University,
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Hiroshima, Japan, approval number; E2020-2388)
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100%

90% '
80%
70%
60%
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40% % %
30%
20%
10%
0%

>66(4/6)% >83(5/6)% 100(6/6)%
{S38/E (Reliability, SB)

® we used the vote-counting method

Reliability SB =
# of doctors who selected the type in EGe criteria
Total # of doctors who participated in the classification
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Two Major Streams of Project Strategies for Treatment

Low cost & better efficacy M/ High cost & accurate efficacy
cos ica

O Create a new subtype-specific treatment approach based on
eruption morphology.
O Develop new drugs by classifying endotypes based on Eruptions

eruption morphology. on clein
Chronic Spontaneous Urticaria
——lee——
Subtype(Endotype) by enﬁoh shapes

Annular Broken annular Geographic/Circular Dot '

Type Type Type Type =] %ﬂﬁl j::I,I J
550 i 5 ]
QE e | i-? i) L
‘ ‘ ‘ ‘ ‘ Urticaria Math

@ @ @ C? D installed System

Drug efficacy depending on
eruption morphology.
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Personalized
Treatment
and
Prediction of

Patient-Specific

Parameter inference
based on the
morphology of skin
eruptions

skin eruption
morphology
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System for Skin Eruption Morphology-based Parameter Inference (SEMPi system)
Step 1 Step 2 Slep 3
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Skin Eruption Shape-Based Diagnhosis & Treatment

This system can be generalized to test the efficacy of any drug.
Prediction of drug efficacy
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   6  18   ( patients ) ≈ 33 ( % )


    12  31   ( patients ) ≈ 40 ( % )


    20  40   ( patients ) ≈ 50 ( % )


   g  i n h i b i t i o n B  (   [   H B ] ) =    𝛼 B    [   H B ] 2   𝛼  B 0 +    [   H B ] 2 ,


   g  i n h i b i t i o n M  (   [   H M ] ) =    𝛼 M    [   H M ] 2   𝛼  M 0 +    [   H M ] 2  
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