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Prurigo nodularis
Atopic dermatitis
Chronic pruritus of unknown origin

Neuropathic itch
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Prurigo nodularis
Atopic dermatitis
Chronic pruritus of unknown origin
Neuropathic itch
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Better Quality of Life

Worse Quality of Life

Whang et al. J Am Acad Dermatol. 2022.
Photos courtesy of Dr. Shawn Kwatra, MD



What is Prurigo Nodularis (PN)?

Table 1. Core symptoms and common additional

features

=

Table 2 - Diagnos
Variable

Description

Core Symptoms (Maj| Core

* Presence of firm, nodular lesions
® Pruritus lasting =6 weeks
* History and/or signs of repeated scratch-

ing, Eicking, or rubhi_n_g

symptoms
Chronic pruritus (3
History and/or si
Common
Localized or gener. additional
features

*Definition of pr
and/or plaques, ofte

Associated Criteria

Clinical signs

Range of clinical
manifestations

Symptoms

Function

Emotions

Signs and symptoms

® Nodules are wusually symmetrically
distributed on areas of the skin acces-
sible to scratching

*® Face, palms, soles, scalp, and genitals are
rarely affected

+ Additional lesions induced by scratch-
ing/picking/rubbing may be present (eg,
lichenified plaques, excoriations, ulcera-
tions, and/or scars)

® Pruritus may be accompanied by addi-
tional burning, stinging, pain, and other
sensations

Burden of disease

* Impaired quality of life, sleep depriva-
tion, missed work/school, emotional

impact (depression, anxiety, anger,
shame, helplessness), and social
isolation

* Associated  comorbidities  include

impaired liver, renal, or thyroid function,
diabetes, HIV or hepatitis B/C virus, and
malignancy

Photos courtesy of Shawn Kwatra, MD
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Ranging from 3 mm
to 2-3cm

Excoriations and
crusting

Bilateral distribution

\U.--:oo., oo

Stander et al. ltch. 2020
Elmariah et al. J American Acad Derm. 2021

Huang et al. J American Acad Derm. 2020.
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Histologic Features of PN

HYPERKERATOSIS

EPIDERMIS

ACANTHOSIS

DERMAL FIBROSIS AND

INFLAMMATORY DERMIS

INFILTRATE

Wiegelt et al. J Cutan Pathol. 2010.
Belzberg et al. J Invest Dermatol. 2021.
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Belzberget al. J. Invest. Dermatol. 2021

Tsoi et al. J. Allergy Clin. Immunol. 2022
Fukushi et al. Br. J. Dermatol. 2012.

Gandhi et al. Expert Rev. Clin. Immunol. 2017
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Healthy individual (HI) Prurigo nodularis (PN) POSTN VIMENTIN DAPI
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Free Nerve Ending
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Nucleus fiber branching, itch signal
Roh et al. Drugs. 2021.
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Treatment for prurigo nodularis

Candidate Pre-clinical Phase 1 Phase 2 Phase 3 ‘ Approved
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Dupilumab
Nemolizumab
Biologic
Drugs
Vixarelimab
CDX-0159
NK1R Antagonist
o Aprepitant
Serlopitant
Opioid Receptor .
‘Antagonist Nalbuphine
JAK
Inhibitor Abrocitinib
Povorcitinib
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Biologics for PN

Dup

ilumab

MADb binding shared
alpha subunit of the IL-
4 receptor to inhibit IL-4

and IL-13

signal t

1L-4 receptor

ransduction

113 receptor

Nemolizumab

MAb antibody targeting
the alpha subunit of the
IL-31 receptor

Nemolizumab* \\¥\

Dupilumab in PN study design
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Post-treatment
(12 weeks)

Follow-up

Matched placebo® (n = 158)° Follow-up

MEDICINE

-4to0-2
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Week Week 0 (Day 1)

Loading dose administration

Key inclusion criteria

Aged = 18 to 80 years
PN diagnosis for = 3 months

Average WI-NRS score = 7 in the 7 days prior to

Day 1 (daily assessed)

> 20 PN lesions at screening and Day 1
History of failing a 2-week course of medium-to-superpotent TCS,
or TCS not medically advisable
10% of mild active atopic dermatitis was allowed in the atopic
population

Yosipovitch et al. Presented at RAD 2022 Virtual Conference.
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t

Week 12

Primary endpoint (PRIME2)

t

Week 24 (EOT)

Key exclusion criteria
* Severe renal conditions
Active chronic or acute infection (except HIV infection)

Known or suspected immunodeficiency

Primary endpoint (PRIME)

Active malignancy or history of malignancy within 5 years before
baseline

Skin morbidities (except for PN and mild AD)

PN secondary to medications

psychiatric disease

PN secondary to medical conditions such as neuropathy or




PRIME

P<0.001" P<0.001

reduction from basel

Week 12
secondary endpoint

Week 24
primary endpoint

=

lacebo (n=76) ® Dupilumab 300 mg every 2 weeks (n = 75)

PRIME

P=0.003" F<0.001

Proportion of patients (%)
achieving IGA PN-5 0 or 1

Week 12
secondary endpoint

Week 24
key secondary endpoint

 Placebo (n=76) ® Dupilumab 300 mg every 2 weeks (n = 75)
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100 PRIME2

P=0.022 P<0.001
80 4
0 57.7
40 4 3r.2

2.0 19.5
20
0
Week 12 Week 24
primary endpoint key secondary endpoint

= Placebo (n=82) ® Dupilumab 300 mg every 2 weeks (n = 78)

o - PRIME2
w0 P=0018 P<0.001
80
a9
40
25.6
1.9
= 122
[+]
Week 12 Week 24
secondary endpaint key secondary endpoint

w Placebo (n=82) ® Dupilumab 300 mg every 2 weeks (n = 78)

Yosipovitch G, et al. Nat Med. 2023

Significant difference starting at Week 2 for Vi JOHNS HOPKINS
NRS and Sleep-NRS, and Week 3 for Skin Pain-

NRS

(A) WI-NRS improvement 24

MEDICINE

100 (B) Skin Pain-NRS improvement 24
80] OR, 95% Clvs placebo: 7.6 (4.03, 14.24) 100
60 OR, 95% Cl vs placebo: 4.9 (2.7, 8.83)
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100
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o
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0 4 8 12 16 20 24
Week ~®- Placebo ~®~ Dupilumab

*P<0.05; **P<0.01; **P<0.001. OR presented at Week 24.

Cl, confidence interval; OR, odds ratio; WI-NRS, worst itch humerical rating scale.

Kwatra et al. Presented at AAD 2023 Meeting, New Orleans, LA.
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HPI: 66-year-old Asian (Indian)
male with prurigo nodularis for 1.5
years

Severity: WI-NRS 9, IGA 3
PMH: T2DM, obesity, HLD, acute
MI, systolic heart failure

Labs: Eos 8.2%, IgE 614
Previous treatments:
triamcinolone 0.1% ointment,
antihistamines

Started on dupilumab 600 mg as
initial dose — 300 mg g2wks

Photos courtesy of Shawn Kwatra, MD
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Photos courtesy of Shawn Kwatra, MD
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Real-world experience

After >6 months of

Baseline

Patient 2

o~
€
g
&

dupilumab therapy

Characteristic Patient 1 Patient 2 Patient 3
Age 66 58 52
Sex Asian Caucasian Asian
Race Male Female Male
Baseline WI-NRS 9 10 10
After WI-NRS 3 3 1
Baseline IGA 3 3 4
After IGA 1 1 1
Eosinophil 8.2 3.8 5.9
Percentage (%)

Abs Eosinophil count 0.67 0.3 0.49
(K/uL)

Baseline IgE (kU/L) 614 310 94
Months on dupilumab 18 54 19

9/22/2023
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Effect of dupilumab on cytokine protein
expression and pathway enrichment in PN
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Nemolizumab Olympia 2 Study Design
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Screening Treatment period Follow-Up*
Nemolizumab* SC Q4W monotherapy
1to 4-week <90 kg: 30 mg Q4W with 60 mg loading dose; 290 kg: 60 mg Q4W1
screening
N=274 Placebo, Q4wWt
-
W -4 BL w4 ws w12 w16 w24
Selected eligibility criteria
* Inclusion criteria * Exclusion criteria
— Adults (218 years) with prurigo nodularis for 26 months ~ — Chronic pruritus resulting from another active condition

— Average PP-NRS 27

— 220 nodules on the body with a bilateral distribution

other than prurigo nod

— Neuropathic and psychogenic pruritus
— Active atopic dermatitis

ularis

B Nemolizumab*

—1GA 23
24-point improvement in PP-NRSt
(ITT population)*
70 Primary
endpoint
60 56.3 | Placebo

50

40

30

20

Proportion of patients (%)

104

A: 3547
p<0.0001

Week 16

Kwatra et al. Presented at AAD 2023 Meeting, New Orleans, LA.

70

60

50

Proportion of patients (%)

Kwatra et al
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IGA success$
(ITT population)®

Primary
endpoint B Nemolizumab*

H Placebo

37.7

A:26.7%
p<0.0001

Week 16

. Presented at AAD 2023 Meeting, New Orleans, LA.
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Significant Improvements in itch, sleep @& PINSHOKNS
disturbance and skin lesions at Weeks 4
and 16

Proportion of patients (%)
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JAMA Dermatology | Original Investigation

Modulation of Neuroimmune and Epithelial Dysregulation in Patients
With Moderate to Severe Prurigo Nodularis Treated With Nemolizumab

Junwen Deng, MD; Viviane Liao, BA; Varsha Parthasarathy, MD; Hannah L. Cornman, BA; Anusha Kambala, BS;
Madan M. Kwatra, PhD; Sonja Stander, MD; Christophe Piketty, MD, PhD; Prasad Chaskar, PhD;
Jayendra Kumar Krishnaswamy, PhD; Valerie Julia, PhD; Shawn G. Kwatra, MD
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IGA success®
(ITT population)

Secondary
endpoint

Primary
endpoint

o

—=-Nemolizumab* -e—Placebo

Kwatra et al. Presented at AAD 2023 Meeting, New Orleans, LA.
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Data analysis

Exploratory analysis

Differential expression analysis
ﬁ
Gene ontology analyses

&
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Decreased:

* NK cell signaling
Leukocyte migration
Myeloid cell migration
STAT3 signaling
IL-6 signaling
STAT5B
VEGEF signaling
TGFB1
EGR2

I Y

Neural
Dysregulation

Decreased:
« Synaptogenesis signaling
« Cell death of neuroglia

29

Prurigo

Nodularis
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Epithelial
Differentiation

Decreased:
« Epithelial-mesenchymal

transition

+ Cell death of connective

tissue cells

PN

Psoriasis

MI (%)
CHF (%)

Peripheral Vascular Disease (%)
Cerebrovascular Disease (%)
Dementia (%)

Pulmonary Disease (%)
Connective Tissue Disease (%)
Peptic Ulcer Disease (%)

Mild Liver Disease (%)

DM (without complications) (%)
DM (with complications) (%)
Hemiplegia (%)

Renal Disease (%)

Cancer (%)

Severe Liver Disease (%)
Metastatic Disease (%)
HIV/AIDS (%)

Wongvibulsin et al. Br J Dermatol. 2021.
Unpublished data
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2016 2017 | 2018 | 2019

2016|2017 | 2018 (2019

20162017 | 2018|2019

1000

0998

0996

0934

Proportion without atherosclerosis

0992

0930

Decreased:

« Wound healing signaling
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Sensation of itch

Neuronal
sensitization

Chronic
inflammation Disease Comorbidities
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Lingering Questions about PN &

. Why?

ORIGINAL ARTICLE

A Polygenic Risk Score for Predicting Racial and
Genetic Susceptibility to Prurigo Nodularis

Chirag Vasavda'*?, Guihong Wan”*“, Mindy D. Szeto’, Melika Marani’, Nishadh Sutaria’,
Ahmad Rajeh’, Chenyue Lu’*, Kevin K. Lee’, Nga T.T. Nguyen®, Waleed Adawi’, Junwen Deng’,
Varsha Parthasarathy”, Zachary A. Bordeaux’, Matthew T. Taylor’, Martin P. Alphonse’,

Madan M. Kwatra®, Sewon Kang’, Yevgeniy R. Semenov’'?, Alexander Gusev®”'” and

Shawn G. Kwatra™®'?

32
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Lingering Questions about PN® -~

Is all PN the same?

33

Is all PN the same’?

K...A

African
American

Caucasian

Photos courtesy of Dr. Shawn Kwatra, MD
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N
D T e e MUC3A _ _
NOTCH4 | SHROOM3
Mesenchyme development
Wl i e oyl
e o H
° 4 Mesenchymal cell differentiation

Epithelial tube morphogenesis

- Epithelial to mesenchymal transition

Epithelial cell development

1 2 3
-log(adjusted P-value)

‘ E

Positive regulation of protein transport

Positive regulation of protein localization

v - Ll
Somatic variants e LI Positive regulation of ishment of protein localization

Manganese ion transmembrane transport

Estrous cycle

In AA patients, epithelial- o 1 2 3

-log(adjusted P-value)

mesenchymal transition
highly affected

Rajah et al. Under review.

36
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Endotypes in PN

Th2 Related
o e ke
ek
—_—
—
[
0.0
0.4 o
. —— —— .

Lesional nonlesional Healthy

B African American [l European

Sutaria et al. J Invest Dermatol. 2021.
Belzberg et al. J Invest. Dermatol. 2021

37

Endotypes in PN @) OIS HOPKINS

Race WI-NRS DLal Myelopathy
33% AA 8.3+1.2 13.0 = 4.1 67%
87% AA 9.5+0.9 21.9 6.9 18%

P =0.0227 P =0.0359 P =0.0152 P =0.0227

Sutaria et al. J Invest Dermatol. 2021.

38
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inflammation in blood
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40

IL-4
IL-13 (%CD3') IL-31
P<0.001
10 .0008
e 100 100
%
o« d 80 _ 80 © oo
a4 60 ] 60 o
T o w 5 ﬁm PP
* =
2 v g af PP
0.01 20 NSk 3 R0
20 ®
0
Healthy -
Healthy
(n=31)
Cluster 2 2

0
IL-13
Periostin . l: 2
L4
IL-5

HC PN PN PN PN HC HC PN HC PN PN PN PN PN HC PN PN HC PN HC HC HC HC HC PN HC HC PN HC PN PN HC HC PN HC HC

ORIGINAL ARTICLE

PN PN PN PN PN PN PN PN PN PN PN PN

Parthasarathy et al. Front. Med. 2022
Hashimoto et al. Exp. Dermatol. 2021
Belzberg et al, J Invest. Dermatol. 2021
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The blood proteomic signature of Lo »
prurigo nodularis reveals distinct e
inflammatory and neuropathic e .
endotypes: A cluster analysis - -
Varsha Parthasarathy, BS,” Karen Cravero, PhD,” Lillian Xu, BA,” Junwen Deng, BA," Zhe Sun, PhD,” = L -
Sarah M. Engle, MS,"” Jonathan T. Sims, MD,” Angela J. Okragly, MS,” and Shawn G. Kwatra, MD* - B -
Bacl : Prurigo nodularis (PN) is an extremely pruritic, chronic inflammatory skin disease, Little is - 2
known about systemic inflammation in PN, = -
hj To plasma i in patients with PN and investigate the Y -
presence of disease endotypes. n
Methods: In this cross-sectional study, Olink proteomic analysis was performed on plasma samples from ] -]
patients with PN (n = 29) and healthy controls (n = 18). e
1]
Results: Patients with PN had increased levels of 8 circulating biomarkers compared to controls, including . - ¥
tumor necrosis factor, C-X-C Motif Chemokine Ligand 9, interdeukin-12B, and tumor necro factor >
|

receptor superfamily member 9 (P < 05). Two PN clusters were identified in cluster 1 (n = 13) and cluster 2
(n = 16). Cluster 2 had higher levels of 25 inflammatory markers than cluster 1. Cluster 1 had a greater
percentage of patients with a history of myelopathy and spinal disc disease compared with cluster 2 (69%
Vs 25%, P = 03). Patients in cluster 2 were more likely to have a history of atopy (38% in cluster 2 vs 8% in
cluster 1, P = .09).

Limitations: Small sample size precludes robust subgroup analyses.

This study provides evidence of i biased endotypes in PN and can aid clinicians i
in managing patients with PN that are nonresponsive to traditional therapies. (] Am Acad Dermatol hitps i "
doi.org/10.1016/}jaad 2023.01.042) il

Key words: clustering; endotypes; itch; multiplex; Olink; proteomic; prusitus; prurigo nodularis.

Parthasarathy et al. J Am Acad Dermatol. 2023.

20



9/22/2023

nnnnnnnn

Prurigo nodularis
Atopic dermatitis
Chronic pruritus of unknown origin

Neuropathic itch
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HPI: 29 yo female
with AD flaring at
visit 2 years ago
with BSA 40%,

IGA 4, and WI-
NRS 10/10
Previously
managed with
topical steroids,
tacrolimus, NBUVB

PMHX: none

One year later, the
patient improved on
dupilumab from WI-NRS
10/10 to WI-NRS 3/10

and from IGA 4 to IGA 2.

9/22/2023
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*38-year-old African American Female presents with
AD since childhood

*Failed to improve with topical corticosteroids and
NB-UVB

*Had initial relief with biologic therapy, but by one
year she had more flares

*At time of presentation, she had been using
dupilumab 300mg g2w for 35 months. WI-NRS
10/10, IGA 3.

*Eosinophil %: 2.3 (normal)
*Eosinophil (abs): 0.16 K cells/pL (normal) Photoa courtesy of Dr. Shewn Kuatra, MD

nnnnnnnn

*Improved significantly after 6 months on upadacitinib 15 mg daily

1IL-2, IL-15

*BSA <1% 1L-22, IL-31, TSLP EP° TFo

JIGA 0 WA? @ g @ GM.CL~s
ol i
N LT [
‘NRS 0 \%\@\“@ &@m@
t“% %%,

W

iﬁ)

Target genes
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HPI: 58-year-old Asian male
Severity: WI-NRS 10, IGA 4
PMH: None

Labs: Eos 9.1%

Previous treatments:
triamcinolone, betamethasone,
clobetasol

Biopsy: psoriasiform epidermal
hyperplasia with confluent
parakeratosis containing
neutrophils and a thinned
granular layer

Photos courtesy of Shawn Kwatra, MD

35-year-old Asian male presents with AD
(50% BSA)

Developed allergic conjunctivitis on biologic
therapy

WI-NRS: 7/10
Eosinophil %: 7.9 (elevated)
IgE: 27 (elevated)

Eosinophil (normal): 0.35 K cells/uL
(elevated)

Started on JAK inhibitor abrocitinib 100 mg
daily > 6 months later, 24hr WI-NRS is now
1/10

Photos courtesy of Dr. Shawn Kwatra, MD
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Initial Screening 1 Month
Age>B65 4—i Use of oral Complete blood
- contraceptives/ count with a
Smoking #—, " hormone h "
replacement differential

Risk and/or —— Tuberculosis

ax uft-‘ B Cardiovascular Liver '

aﬁﬁ"’c' e disease transaminases

Pn:ﬁnal‘lcy / j Kidney function
and/or (|
lactation 1 —* Vaccination tests
status
Risk and/or hx of

thromboembolism
and blood clotting

9/22/2023

MEDICINE

JOHNS HOPKINS

3 Months Every 3-6 Months*

Complete blood
count with a
differential

Liver
transaminases

Kidney function
tests

Lipid panel

disorder
Absolute Severe
Hemoglobin Absolute sy
Baseline Lab Tests drops 2/ countis , impairment
; dLoris<8g/  500-1000/ Gountis
« Complete blood count with a dL mm?on 2 5“‘];75'3’2’
. N jal MM on
differential ) poaaental sequential
 Liver and kidney function tests
tests .
« Tuberculosis test o =
* Hepatitis B & C panel Q ’@
« Baseline lipid panel x : .—
= Pregnancy test (if applicable) RS

Agenda

Prurigo nodularis

Atopic dermatitis

Chronic pruritus of unknown origin

Neuropathic itch

Complete blood
count with a
differential

Liver
transaminases

Kidney function
tests

__, Malignancy | Consider dose reduction or temporary cessation if:

Creatinine
Clearance of
30-60 mL/min
or <30 mL/min

Samuel et al. Dermatol Ther. 2023.

JOHNS HOPKINS

MEDICINE
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What are we even talking about? @i

https:/ffs blog/elephant/
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What is CPUQO?

Cee Chronic Pruritus in the Elderly: Pathophysiology,
Pathophysiology and Treatment of Pruritus in Elderly Diagnosis and Management

by £ Bo Young Chung t Ji Young Um t Jin Cheol Kim Seok Young Kang

#2) Chun Wook Park and ) Hye One Kim " Rodrigo Valdes-Rodriguez, Carolyn Stull & Gil Yosipovitch

Pruritus in the Older Patient
A Clinical Review

Timothy G. Berger, MD'; Melissa Shive, MD, MPHZ; G. Michael Harper, MD?

A Literature Review of Senile Pruritus: From Diagnosis to Treatment

Caroline-Jade CLERC and Laurent MISERY

Department of Dermatology, University Hospital of Brest, Brest, France
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Chronic itch

(>6 weeks in duration)

Yes

Dermatologic cause

Primary skin eruption or lesion No
(+/- secondary chi scratch lesions)?
[ ——
l N cause

indirect
immunofluorescence|

e
£

Consider systemic causes

-

e

Consider neuropathic causes
(e.0. brachioradial pruritus,
| notaigia paresthetica, scaip

workup for all patients:
+ CBC with differential
- Hepatic function tests
« Renal function tests
«HbAle or fasting
glucose
+ Thyraid function tests

1—,

Consider additional workup as indicated

by risk factors in H&P:

« HIV serology

+ Hepatitis B/C serologies

« Heawy metal levels in blood

* Serum Vitamin 0, B12? levels if
malabsorption suspected

- Stool ova & parasites if recent travel
history +- anal pruritus

1

iteh with|
neural sensitization) as

‘Swongly consider

« Guided by ROS findings
in H&P (i.e. B-symptoms)
+ Duration <12 months®

* Not up-to<date with

by of itch'
and clinical history

Consider MRI or nerve
conduction study to lacalize

screening

1

on cancers more frequently

- Hematology: CXR,
SPEP/UPER, LDH, lymph
node ultrasound

* Hepatobiliary. abdominal
ulrasound

Yes

D established?

No

Chranic pruritus of unknown origin

Consider trial treatmer
immunomodulatory therapy*

nt with

Increased blood eosinophils®
(4% or >0.30 Kimm')

inch, if refractory ta treatment

Excoriation | | Fibers under or False.
without primary | | emerging fram | | convinctions
skin morphology| skin of infestation
i i
Excoriation Margellons |~ [Delusions of
disorder disease parasitosis.

Consider trial treatment
with gabapentinoids

Roh et al. J Am Acad Dermatol. 2022.

()
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Photos courtesy of Shawn Kwatra, MD
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Workup

v CBC with differential v Targeted malignancy workup

Vv Liver function tests v Chest x-rays _
v Renal function tests v Evaluation for gammopathies

v Thyroid function testing v HIV testing
v Bullous pemphigoid testing

Vv Stool exam for ova and parasites

; v Hepatitis B and C serologies

y

55
P t h h I JOHNS HOPKINS
Dysruption in skin barrier Is P
| | : * uv
,/| TEWL - alkalinization /{ B I' H I sgﬁ}::gg
4 (ALY
thlckened sC . ]
keraﬂnocy:e atrcphy | Exogenous antigens |
/ (s [=]=)
0 tere
N e Allokinesis &
" -CIL6;IL8; TNFa hyperkinesis
tros
56
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HPI: 81-year-old white
female with total body itch
for 2 years.

Severity: WI-NRS 10

PMH: CKD stage 3,
depression, T2DM, CVA,
HLD, HTN, gout, afib,
allergic rhinitis

Previous treatments: MTX,
topical steroids, prednisone
Tx off-label dupilumab 600
mg as initial dose — 300 mg
g2wks

9/22/2023

JOHNS HOPKINS

MEDICINE

Photos courtesy of Shawn Kwatra, MD

nnnnnnnn

At 1 month of treatment, patient reported satisfactory improvement in itch
and skin appearance, WI-NRS 2

&

-
B b(@
R

o

7,

F

o

—
B
3
_t’ F

Photos courtesy of Shawn Kwatra, MD
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HPI: 78-year-old African
American female with total
body itch for 20 years
Severity: WI-NRS 10
PMH: lower back pain
Labs: eos wnl

Previous treatments:
topical steroids, doxepin,
hydroxyzine

Started gabapentin 100mg
TID

9/22/2023

Photos courtesy of Shawn Kwatra, MD

nnnnnnnn

At 8 months of treatment, patient reported satisfactory improvement in itch

and skin appearance, WI-NRS 0.

Photos courtesy of Shawn Kwatra, MD
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Chronic Pruritus of Unknown Origin —

role of increased blood eosinophils

The Journal of Allergy and Cliical Immunology:

In Practice

CLINICAL COMMUNICATIONS | ARTICLES IN PRESS

Circulating blood eosinophils as a biomarker for variable clinical
presentation and therapeutic response in patients with chronic
pruritus of unknown origin

Youkyung S. Roh, BA * « Raveena Khanna, BA * « Sagar P. Patel, MD « ... Marti Alphonse, PhD
Madan M. Kwatra, PhD « Shawn G. Kwatra, MD

| Chronic pruritus of unknown origin |

!

Yes Increased blood eosinophils®

(>4% or >0.30 K/mm?)

Consider trial treatment with
immunomodulatory therapy*

with gabapentinoids

JOHNS HOPKINS

MEDICINE

CPUOQO endotypes

Percent of patients with symptom improvement Percent of patients with symptom improvement
with immunomodulater therapy with gabapentin therapy
50 ™
p=0.001 p=0.013
k0 o
50
s0
m
W
0
30
2
0
10 L
0%
o 0
CPUO patient with increased  CPUO patient without CPUO patient with increased  CPUO patient without
circulating blood eosinophils  increased circulating blood circulating blood eosinophils  increased circulating blood
eosinophils cosinophils
Change in mean WI-NRS with suggested therapy based on presence of increased
circulating blood eosinophils
0 E*ﬂ‘ﬂﬂ.‘ p=0.001
9
8
s
: |
) } I
3
1
4.00 439
o
Immunomadulator treatment in patients with increased  Gabapentin treatment in patients without increased circulating .
circulating bloed cosinophils blood cosinophils Roh YS et al. J Allergy Clin
c Bicfore treatment BAfier treatment Immunol Pract. 2021

31



63

64

9/22/2023

nnnnnnnn

Prurigo nodularis
Atopic dermatitis
Chronic pruritus of unknown origin

Neuropathic itch

o = Scalp dysesthesia
2— (C2-C7)
CA——— N\ = o Brachioradial
o] G ™ pruritus (C3-C7)
L T3 Notalgia paresthetica
e ™ (T2-T6)
SRt I T5 % :
— T6 Anogenital pruritus
¥ e AV i (L4-S2)
Eoee Q\— — T8
cé6 R i ——T9
- '\¥T10
7 VT e\ N
c7j' L2 —T12
c8-
' 13— AW Y
L4—tb
LS—-
S1— % [ i4—81
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Brachioradial pruritus &

- Localized pruritus in the dorsolateral area of the
arm can extends to the back and chest.

Sites of pruritus

65

Brachioradial pruritus &

- Stenosis of intervertebral foramen or protrusions of
cervical disc C5-C7.

Marziniak et al. JAAD. 2011.
Cohen et al. JAAD. 2003 48: 825-8.
Goodkin et al. JAAD. 2003 48: 521-4.
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Notalgia Paresthetica & =~

Localized, unilateral pruritus of the medial
upper back

Hyperpigmentation representing macular
amyloidosis from chronic scratching

Thought to be due to spinal nerve
entrapment of the posterior rami of nerves
arising from T2-T6

Treatment similar to brachioradial pruritus —
topical capsaicin, topical anesthetics,
gabapentin, pregabalin, transelectrical nerve
stimulation

Clinical trial ongoing with oral difelikefalin
(kappa opioid agonist)

_ _ (@) JOHNS HOPKINS
Treatment for neuropathic pruritus
| " Neuropathic itch I
!

Aetiological treatment
General therapeutic measures
Psychological support

Localized ]| “ Generalized ‘
Capsaicin 0.025% l_, I Gabapentin

Other topical treatments ‘ Pregabalin \
Local anaesthetics |~ ‘ ;
! . | Thalidomide

Capsaicin 8% | Opioids

Acupuncture i
Local neurostimulation }

Misery et al. Nat Rev Neurol. 2014.

34



69

70

9/22/2023

‘Q JOHNS HOPKINS

MEDICINE

/AR

/ﬁ [ SEVERE ITCH J
Topical:
( MODERATE ITCH ] 8% Capsaicin patch
. Oral:
[ MALETer ] Topical: ; Gabapentin or
Ke-Am-Li Pregabalin with
; . Mirtazapine
Topical: Oral: ¥
P Pramoxing Gabapentin Carbamazepine
Lidocaine Pregabalin Invasive:
Ketamine Mirtazapine Botulin Toxin A
Ke-Am-Li Nerve Block
Capsaicin cream \ IV Ketamine /

Rosen et al. Dermatologic Clinics. 2018.

‘Q JOHNS HOPKINS

MEDICINE

REVIEW

Gabapentin and pregabalin for the treatment
of chronic pruritus

Kazuki M. Matsuda, BM," Divya Sharma, BS,“ Ariel R. Schonfeld, MD," and Shawn G. Kwatra, MD"
Tokyo, Japan; Newark, New Jersey, and Baltimore, Maryland

.
Gabapentin 100-3600

* Pregabalin 75-300 mg

ma dailv - 300 mg 3x « Chronic pruritus is a distressing il ver 75 m

g. y 9 condition that is often difficult to da y(a € a.ge 5 . g)
daily, up to 3600 mg e * Administer in 2-3 divided
dally (Start with 100 mg « Multiple studies have demonstrated that doses/day

dose for elderly) gabapentin and pregabalin are effective ¢ Most common SE:

Most common SE: for several forms of pruritus, in particular dizziness, somnolence

uremic pruritus and that of neural origin.

dizziness, drowsiness, dry mouth, peripheral

« Gabapentin and pregabalin are

lower ex_trem|ty_ede,ma promising therapeutic options for edema, weight gain
Dose adjusted in pt's pruritus refractory to conventional
with poor renal function treatment.
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Antidepressants T

- Paroxetine 20-30 mg daily

—- Mirtazapine 7.5-15 mg nightly

— Amitriptyline 25-150 mg (divided in 1-3 doses per day)

- Sertraline 25-100 mg/daily (cholestatic pruritus)

— Doxepin 10-25 mg/ghs

— Combination paroxetine 20 mg/day and doxepin 10 mg
nightly

- SE: drowsiness, dizziness somnolence most common

nnnnnnnn

JAMA
Dermatology

Ketamine Infusions for Treatment-Resistant
Neuropathic Pruritus

Shawn G. Kwatra, MD'; Anusha Kambala, BS'; Hannah Cornman, BS'; Sriya V. Reddy, BS!: Steven P. Cohen, MD?

¥ Author Affiliations

Department of Dermatology, Johns Hopkins University School of Medicine, Baltimore, Maryland

2Departments of Anesthesiology and Critical Care Medicine, Physical Medicine and Rehabilitation, Neurology, and Psychiatry
and Behavioral Sciences, Johns Hopkins School of Medicine, Baltimore, Maryland

JAMA Dermatol. Published online August 2, 2023. doi:10.1001/jamadermatol.2023.1772
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e HPI: 56-year-old female with
brachioradial pruritus/notalgia
paresthetica for 3-4 years

e Severity: WI-NRS 10

e Previous treatments: No relief
with butorphanol, topical
steroids, topical pramoxine,
gabapentin 1800 mg daily,
exercises and stretches. Only
ice packs provide relief.

JOHNS HOPKINS

MEDICINE

Received infusion of IV ketamine
125 mg and lidocaine 100 mg,
along with a field block of 25 mL
bupivacaine 0.25% injected in the
bilateral forearms and posterior
neck
— WI-NRS 1/10 within one hour,
sustained for 5 weeks.
Repeated infusion with IV
ketamine 100 mg and
lidocaine 100 mg, and -
field block with 28 mL _ P ondintuson
. . 4
bupivacaine after 2 months f
— Sustained itch reduction ‘

for 30 weeks. _ [ \ ,
0 :h."’ 0"*".“

40 30 20 10 0 10 20 30 40
Weeks before and after IV ketamine-lidocaine infusion

w

Mean WI-NRS score

37



9/22/2023

Ketamine infusion affected on the (&) JOHNS HOPKINS
molecular blood signature in neuropathic
pruritus

Baseline

After treatment

Count
o 10

Three weeks after treatment

[N 0 M IO UM e 0

Column Z-Score

Unpublished data

75
JOHNS HOPKINS
" Immunomodulator « Antihistamines A
« Corticosteroids o 1st & 2nd generation
« Calcineurin inhibitor * GABAergic
» PDE-4 inhibitor o Gabapentin & Pregabalin
o JAKi « Antidepressants
Anesthetic o Amitryp!iline
« Capsaicin o Doxepin
« Ketamine- ° SSRI
Amitryptiline- * Opioid targets
Lidocaine o Naltrexone
« Menthol « Immunosuppressant
« Pramoxine o Prednisone
« Lidocaine h h . o Methotrexate
Phototherapy 3lologics/JAK o Dupilumab
N1DItor  Tralokinumab
« Upadacitinib
« Abrocitinib
76
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Next Steps...
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