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Our treatment toolbox expands

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

Photos courtesy of Dr. Shawn Kwatra, MD

Whang et al. J Am Acad Dermatol. 2022.
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What is Prurigo Nodularis (PN)?

Ständer et al. Itch. 2020

Elmariah et al. J American Acad Derm. 2021

Huang et al. J American Acad Derm. 2020.

Ranging from 3 mm 

to 2–3 cm

Bilateral distribution

Excoriations and 

crusting

Photos courtesy of Shawn Kwatra, MD
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HYPERKERATOSIS

ACANTHOSIS

DERMAL FIBROSIS AND 
INFLAMMATORY 

INFILTRATE

EPIDERMIS

DERMIS

lymphocyte
eosinophil

neutrophil

Histologic Features of PN

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

Th2 - IL-4/IL-13

Belzberg et 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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Periostin

Hashimoto et al. Acta Derm. 2021
Patel et al. BioRx. 2023
Hashimoto et al. J. Invest. Dermatol. 2021
Mishra et al. Cell Rep. 2020

Periostin

ITGAV

IL-31

Roh et al. Drugs. 2021.
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IL-31 

Chaowattanapanit et al. Ther. Adv. Chronic Dis. 2022.
Hashimoto et al. Experimental Dermatology. 2020.
Sonkoly et al. J. Allergy Clin. Immunol. 2006.
Cevikbas et al. J. Allergy Clin. Immunol. 2014.
Patel et al. BioRx. 2023. 
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Treatment for prurigo nodularis
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Dupilumab Nemolizumab

MAb binding shared 

alpha subunit of the IL-

4 receptor to inhibit IL-4 

and IL-13 
signal transduction

MAb antibody targeting 

the alpha subunit of the 

IL-31 receptor

Biologics for PN

Yosipovitch et al. Presented at RAD 2022 Virtual Conference. 

Dupilumab in PN study design
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Yosipovitch G, et al. Nat Med. 2023

(A) WI-NRS improvement ≥4
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OR, 95% CI vs placebo: 7.6 (4.03, 14.24)
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(C) Sleep-NRS improvement ≥2
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OR, 95% CI vs placebo: 2.9 (1.71, 4.90)

(B) Skin Pain-NRS improvement ≥4
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49.7%***

20.9%

OR, 95% CI vs placebo: 4.9 (2.77, 8.83)

** ** **
** *

** *** *** *** *** *** *** *** 
*** *** *** 

*** *** *** ***

Placebo     Dupilumab

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

CI, confidence interval; OR, odds ratio; WI-NRS, worst itch numerical rating scale.
Kwatra et al. Presented at AAD 2023 Meeting, New Orleans, LA. 

Significant difference starting at Week 2 for WI-

NRS and Sleep-NRS, and Week 3 for Skin Pain-

NRS
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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 q2wks

Photos courtesy of Shawn Kwatra, MD

Photos courtesy of Shawn Kwatra, MD
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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 

Percentage (%)

8.2 3.8 5.9

Abs Eosinophil count 

(K/µL)

0.67 0.3 0.49

Baseline IgE (kU/L) 614 310 94

Months on dupilumab 18 54 19

Real-world experience

Unpublished data

Effect of dupilumab on cytokine protein 

expression and pathway enrichment in PN

Unpublished data
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Nemolizumab Olympia 2 Study Design

• Inclusion criteria

– Adults (≥18 years) with prurigo nodularis for ≥6 months

– Average PP-NRS ≥7 

– ≥20 nodules on the body with a bilateral distribution

– IGA ≥3

• Exclusion criteria

– Chronic pruritus resulting from another active condition 

other than prurigo nodularis

– Neuropathic and psychogenic pruritus

– Active atopic dermatitis

Selected eligibility criteria

Placebo, Q4W†

Nemolizumab* SC Q4W monotherapy

<90 kg: 30 mg Q4W with 60 mg loading dose; ≥90 kg: 60 mg Q4W†

Screening Treatment period

1 to 4-week 

screening

N=274

R
2:

1

W -4 W24

Follow-Up‡

W8W4 W16W12BL

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

 

Kwatra et al. Presented at AAD 2023 Meeting, New Orleans, LA. 
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Significant Improvements in itch, sleep 
disturbance and skin lesions at Weeks 4 
and 16 

 

Kwatra et al. Presented at AAD 2023 Meeting, New Orleans, LA. 
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Wongvibulsin et al. Br J Dermatol. 2021.
Unpublished data
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Lingering Questions about PN

• Why?
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Lingering Questions about PN

• Is all PN the same?

Is all PN the same?

African
American

Caucasian

Photos courtesy of Dr. Shawn Kwatra, MD
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Rajah et al. Under review.

In AA patients, epithelial-
mesenchymal transition 

highly affected
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Endotypes in PN

Sutaria et al. J Invest Dermatol. 2021.

Belzberg et al. J Invest. Dermatol. 2021

Endotypes in PN

Sutaria et al. J Invest Dermatol. 2021.
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Type 2 inflammation in blood

Parthasarathy et al. Front. Med. 2022

Hashimoto et al. Exp. Dermatol. 2021

Belzberg et al, J Invest. Dermatol. 2021

IL-31

Parthasarathy et al. J Am Acad  Dermatol. 2023.
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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. 
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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 q2w for 35 months. WI-NRS 

10/10, IGA 3.

•Eosinophil %: 2.3 (normal)

•Eosinophil (abs): 0.16 K cells/μL (normal)

•Improved significantly after 6 months on upadacitinib 15 mg daily

•BSA <1%

•IGA 0

•NRS 0
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Photos courtesy of  Shawn Kwatra, MD

• 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

• 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/μL 

(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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Samuel et al. Dermatol Ther. 2023.

Agenda

Prurigo nodularis

Atopic dermatitis

Chronic pruritus of unknown origin

Neuropathic itch
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What are we even talking about?

51

https://fs.blog/elephant/

What is CPUO?

51
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Photos courtesy of Shawn Kwatra, MD

September 22, 2023 54
Roh et al. J Am Acad Dermatol. 2022.
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All Patients As Indicated

✔ CBC with differential

✔ Liver function tests

✔ Renal function tests

✔ Thyroid function testing

✔ Targeted malignancy workup 

✔ Chest x-rays

✔ Evaluation for gammopathies

✔ HIV testing

✔ Bullous pemphigoid testing

✔ Stool exam for ova and parasites

✔ Hepatitis B and C serologies

Workup

 

Pathophysiology
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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 

q2wks

Photos courtesy of  Shawn Kwatra, MD

At 1 month of treatment, patient reported satisfactory improvement in itch 

and skin appearance, WI-NRS 2

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

Photos courtesy of  Shawn Kwatra, MD

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

CPUO endotypes

Roh YS et al. J Allergy Clin 
Immunol Pract. 2021
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Prurigo nodularis

Atopic dermatitis

Chronic pruritus of unknown origin

Neuropathic itch

Neuropathic etiologies of Itch
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Brachioradial pruritus

• Localized pruritus in the dorsolateral area of the 

arm can extends to the back and chest.

Brachioradial pruritus

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

• Photo aggravated: tennis players

• Ice pack sign- Bernhard

Marziniak et al. JAAD. 2011. 
Cohen et al.  JAAD. 2003 48: 825-8. 
Goodkin et al. JAAD. 2003 48: 521-4. 

65
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https://bloginonline.com/cutaneous-innervation-of-the-back/cutaneous-innervation-of-the-back-anatomy-of-cutaneous-innervation-of-upper-limb-anatomy-of-upper-limb/
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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) 

Misery et al. Nat Rev Neurol. 2014.

Treatment for neuropathic pruritus
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Rosen et al. Dermatologic Clinics. 2018.

Matsuda et al. J Am Acad Dermatol. 2016.  

• Gabapentin 100-3600 

mg daily - 300 mg 3x 

daily, up to 3600 mg 

daily (start with 100 mg 

dose for elderly)

• Most common SE: 

dizziness, drowsiness, 

lower extremity edema

• Dose adjusted in pt’s 

with poor renal function

• Pregabalin 75-300 mg 

daily (average 75 mg) 

• Administer in 2-3 divided 

doses/day

• Most common SE: 

dizziness, somnolence 

dry mouth, peripheral 

edema, weight gain
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Antidepressants

– 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/qhs

– Combination paroxetine 20 mg/day and doxepin 10 mg 

nightly 

– SE: drowsiness, dizziness somnolence most common
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● HPI: 56-year-old female with 

brachioradial pruritus/notalgia 

paresthetica for 3-4 years

● Severity: WI-NRS 10

● Previous treatments: No relief 

with butorphanol, topical 

steroids, topical pramoxine, 

gabapentin 1800 mg daily,  

exercises and stretches. Only 

ice packs provide relief.​

74

● 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

bupivacaine after 2 months 

→ Sustained itch reduction 

for 30 weeks.
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Ketamine infusion affected on the
molecular blood signature in neuropathic 
pruritus

Unpublished data

Itch Therapies
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Next Steps…

Carly Dillen, PhD

Thomas Pritchard, MPH

Hannah Cornman, BS

Varsha Parthasarathy, BS

Junwen Deng, BA

Waleed Adawi, MS
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Melika Marani, BS

Isabelle Brown, BS

Matthew Taylor, BA

Emily Ma, BA

Jaya Manjunath, BS 

Alexander Kollhoff, MD

Xinzhong Dong, PhD

Elizabeth Newland, MD 

Dustin Dikeman, MS

Shannon Wongvibulsin, MD, PhD

Ulosola Oladipo, PhD

Claudia Sanabria, PhD 

Amy Huang, MD

Nishadh Sutaria, BS

Sophie Roh, BA

Shihua Chen, BS 

Jeni Zhang, BS 
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