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Diagnostic 
workup of 

chronic 
pruritus

Roh YS, Choi J, Sutaria N, Kwatra SG. Itch: Epidemiology, clinical presentation, and diagnostic workup. J Am Acad Dermatol. 2022;86(1):1-14.
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Patient presentation

• 71-year-old African American female 

• 6-month history of generalized itch

• Itch assessment: WI-NRS 10

PMH: T2DM, HTN, CKD 

Previous therapies: Antihistamines and topical steroids

Current therapies: Fexofenadine, cetirizine

Case #1
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“I had three of four times 
where I was scratching my 

entire body… I was bleeding, 
bruising, and had to go to a 

24-hour urgent care”

“All the time it’s unbearable 
and extremely bothersome” “I feel debilitated”
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What is Chronic Pruritus of Unknown Origin (CPUO)?
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Pathogenesis of CPUO
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Underlying Mechanisms

Manjunath et al, Kwatra SG. Unpublished



11

Workup

All Patients

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

As indicated
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Patient presentation

• 71-year-old African American female 

• 1-year history of generalized itch

• Itch assessment: WI-NRS 10

PMH: T2DM, HTN, CKD 

Previous therapies: Antihistamines and topical steroids

Current therapies: Fexofenadine, cetirizine

Case #1
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71-year-old female with generalized pruritus

Laboratory workup
• CBC: Eos 5.4% (high)
• Otherwise unremarkable

Roh YS, Choi J, Sutaria N, Kwatra SG. Itch: Epidemiology, clinical presentation, and diagnostic workup. J Am Acad Dermatol. 2022;86(1):1-14.
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Johannesdottir SA, Farkas DK, Vinding GR, et al. Cancer incidence among patients with a hospital diagnosis of pruritus: a nationwide Danish cohort study. Br J Dermatol. 2014;171(4):839-846. 
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Statistically significant in another model

Fett N, Haynes K, Propert KJ, Margolis DJ. Predictors of malignancy development in patients with chronic pruritus. J Dermatol Sci. 2016;82(2):123-128. 

Malignancy workup for chronic itch
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Deng J, Parthasarathy V, Adawi W, et al. Risk of Hematologic Cancer in Patients With Undifferentiated Pruritus. JAMA Dermatol. 2022;158(7):791-795. 
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Malignancy workup for chronic itch
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Malignancy workup for chronic itch

Roh YS, Choi J, Sutaria N, Kwatra SG. Itch: Epidemiology, clinical presentation, and diagnostic workup. J Am Acad Dermatol. 2022;86(1):1-14.
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Distribution of malignancy among 
patients with pruritus

Larson VA, Tang O, Ständer S, Kang S, Kwatra SG. Association between itch and cancer in 16,925 patients with pruritus: Experience at a tertiary care center. J Am Acad Dermatol. 2019;80(4):931-937.

Malignancy workup for chronic itch
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71-year-old female with generalized pruritus

Malignancy workup
• Negative
• Up-to-date on age-appropriate cancer 

screening

Roh YS, Choi J, Sutaria N, Kwatra SG. Itch: Epidemiology, clinical presentation, and diagnostic workup. J Am Acad Dermatol. 2022;86(1):1-14.

Diagnosis
• Chronic pruritus of unknown origin
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IgE and Eosinophils as biomarkers of Type 2 Inflammation in CPUO

Manjunath et al, Kwatra SG. Under Review
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IgE and Eosinophils as predictors of immunomodulatory response in 
CPUO

Manjunath et al, Kwatra SG. Under Review
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71-year-old female with generalized pruritus

Clinical course
• Started dupilumab 600 mg subq loading dose 

followed by 300 mg subq every 14 days
• WI-NRS 0 at two-month follow-up
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Response to dupilumab among CPUO patients

Manjunath et al, Kwatra SG. Under Review

Case 1 Case 2 Case 3 Case 4 Case 5
Basic Information

Age 74 81 73 87 89
Sex Female Female Male Male Female
Race White White White White White
Trialed Medications Topical steroids, 

antihistamines doxepin, 
prednisone, 

phototherapy

Topical steroids, 
methotrexate, 

prednisone

Prednisone, 
triamcinolone

None Topical steroids, 
antihistamines, 

prednisone, 
gabapentin

Clinical Presentation
Symptoms Generalized rash with 

itching on torso and 
extremities for 2 years

Generalized rash with 
itching on torso and 

extremities for 2 years

Generalized rash and 
itching on torso and 

extremities for 4 
years

Generalized rash and 
itching on torso and 

extremities for several 
years

Generalized rash and 
itching on torso and 

extremities for several 
years

Atopy Yes Yes Yes No Yes
Myelopathy No No No No No
Biopsy Subacute spongiotic 

dermatitis with 
eosinophils, consistent 

with eczematous 
dermatitis

Mild subacute 
eczematous dermatitis

N/A N/A N/A

Treatment Length 4 months 1 month 8 months 5 months 2 months
Initial WI-NRS 8 10 9 8 8
Final WI-NRS 4 3 1 1 1

Serum Levels
IgE 701 N/A N/A 831 42
Eos % (before) 3.8 5.5 6.3 3 4.1
Eos % (after) N/A 0.9 4 0.7 N/A
Eos abs (before) 0.23 0.55 0.5 0.2 0.14
Eos abs (after) N/A 0.11 0.3 0.05 N/A
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Plasma cytokine profile alterations in CPUO patients following 
Dupilumab treatment

Manjunath et al, Kwatra SG. Under Review
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Patient presentation

• 72-year-old African American female with total 
body itch for 2 years (worse on back)

• Itch assessment: WI-NRS 10

PMH: Seasonal allergies, thyroid disease, hypertension

Previous therapies: prednisone, antihistamines, IMK, 
topical steroids and gabapentin

Labs:

IgE: 447 (High)

Eos: 4.9% (High)

Case #2
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71-year-old female with generalized pruritus

Clinical course
• Started MTX 12.5mg/weekly 

• WI-NRS 0 at eight-month follow-up
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• 65-year-old Caucasian male with metastatic melanoma

• Reports 6-month history of itching that started 3 weeks 
after pembrolizumab dose and has not gone away 

• Itch assessment: WI-NRS 10

PMH: Psoriasis

Previous therapies: Antihistamines and topical steroids

Current therapies: Topical steroids, antihistamines

Labs:

CBC: IgE: 1350 and Eos: 4.5% (Elevated)

Case #3 
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Immune-Stimulated Chronic Pruritus 

7
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PD-1 Inhibitor R-CHOP Initial COVID-19
vaccination

Second COVID-19
vaccination

Tdap Vaccination Shingles Flare

Manjunath et al, Kwatra SG. JAAD International. 2024.
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Immune-Stimulated Chronic Pruritus

Treatment: Dupilumab 600 mg subq loading dose 
followed by 300 mg subq every 14 days

Clinical course: 

• WI-NRS 0 at four-month follow-up
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Patient presentation

• 78-year-old African American female 

• Total body itch for 20 years

• Has a history lower back pain for which she has 
received spinal injections in the best 

• Worst affected areas are the back and legs, and is 
worse at night

• Itch assessment: WI-NRS 10/10

PMH: Lower back  pain

Previous therapies: Topical steroids, doxepin 10mg TID, 
hydroxyzine 25mg TID

Labs: IgE and Eosinophil counts within normal limits

Case #4
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Immune and Neural Endotypes in CPUO 

Roh et al, Kwatra SG. JACI. 2021. 
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8 month follow up

Clinical Course: 

• Patient reported satisfactory improvement in itch and 
skin appearance

• WI-NRS 0/10
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Case #5

Patient presentation

• 73-year-old white male with total body itch for 1.5 
years

• Predominantly affects upper extremities

• Itch assessment: WI-NRS 10

PMH: Ascending aortic aneurysm, HLD, HTN

Previously failed therapies: Dupixent (>6 months), 
topical steroids (clobetasol, lidex, tacrolimus, 
antihistamines)

Labs: IgE: 456 (elevated) and %Eos: 11.7% (elevated)
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PO, by mouth; W, week; BL, baseline;  PN, prurigo nodularis; CPUO, chronic pruritus of unknown origin; PP-NRS, Peak Pruritus Numerical Rating Scale; JAK, Janus kinase.

•  Inclusion criteria
– Adults (18-80 years) with PN or CPUO
– PN: ≥10 pruritic nodules on ≥2 anatomic locations
– CPUO: Itch on ≥2 body segments for ≥6 weeks with 

no known dermatologic or systemic cause
– Peak Pruritus Numerical Rating Scale (PP-NRS) ≥7 

Select eligibility criteria

Abrocitinib
200 mg PO daily

Screening Treatment period

W-4

Follow-up

W8W4 W16W12BL

•  Exclusion criteria
– Chronic pruritus resulting from another active 

condition other than PN or CPUO
– Use of a JAK inhibitor in the past 12 weeks
– Active primary or recurrent malignant disease
– History of lymphoproliferative disorder

Study Design and Eligibility Criteria

Kwatra SG et al, JAMA Dermatology. 2024
EADV Congress. 2023
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Objective
Assess the efficacy and safety of abrocitinib monotherapy in PN and 
CPUO patients ≥18 years of age after a 12-week treatment period

Primary efficacy endpoint
• Percent change from baseline in weekly PP-NRS at week 12

Select secondary efficacy endpoints
• Proportion of subjects with a ≥4-point improvement from baseline to week 12 in: 

• PP-NRS 
• Sleep Disturbance Numerical Rating Scale (SD-NRS)

• Change from baseline to week 12 in Prurigo Activity Score (PAS)
• Change from baseline to week 12 in Dermatology Life Quality Index (DLQI) scores
• Change from baseline to week 12 in Th1, Th2, Th17, and Th22 gene set variation analysis (GSVA) scores

Safety endpoints
• The incidence and severity of adverse events

PN, prurigo nodularis; CPUO, chronic pruritus of unknown origin; PP-NRS, Peak Pruritus Numerical Rating Scale; SD-NRS, Sleep Disturbance Numerical Rating Scale; DLQI, Dermatology Life Quality Index; GSVA, gene set variation analysis. 

Study Objective and Endpoints

Kwatra SG et al, JAMA Dermatology. 2024
EADV Congress. 2023
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N, number of patients; PN, prurigo nodularis; CPUO, chronic pruritus of unknown origin.
*Patients failed screening for the following reasons: one low white blood cell count, one low eGFR, one significant cardiac disease with low ejection fraction, one significant risk of 
atherosclerosis with uncontrolled metabolic syndrome, and one left the study voluntarily. 
†2 CPUO patients were lost to follow-up after week 12 and did not complete the week 16 follow up visit.

PN 
N=10

CPUO 
N=10

Screened 
N=25

Enrolled* 
N=20

Subjects completed the treatment 
period through week 12

N (%) = 10 (100)

Subjects completed the treatment 
period through week 12†

N (%) = 10 (100)

Patient Disposition

Kwatra SG et al, JAMA Dermatology. 2024
EADV Congress. 2023
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Chronic pruritus of 
unknown origin*

PN, prurigo nodularis; CPUO, chronic pruritus of unknown origin. 
*Clinical images from PN and CPUO patients taken at the week 0, baseline visit. 

Kwatra SG et al, JAMA Dermatology. 2024
EADV Congress. 2023
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PN, prurigo nodularis; CPUO, chronic pruritus of unknown origin; SD, standard deviation; n, number of patients; PP-NRS, peak pruritus numerical rating scale; IGA, Investigator Global Assessment; N/A, not applicable..
*Baseline was defined as the start of abrocitinib treatment. 

Characteristic CPUO (n=10)
Age (years)

Mean ± SD 70.7 ± 5.6
Range 62-78

Female, n (%) 2 (20)
Race, n (%)

Caucasian/White 10 (100)

African American/Black 0

PP-NRS, mean ± SD 8.2 ± 1.2

PN IGA, mean ± SD N/A

Baseline Demographics and Characteristics

Kwatra SG et al, JAMA Dermatology. 2024
EADV Congress. 2023
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PN, prurigo nodularis; CPUO, chronic pruritus of unknown origin; PP-NRS, peak pruritus numerical rating scale; BL, baseline; W, week.
Percent change shown is least square mean percent change to account for missing data or unbalanced design.
*Baseline was defined as the start of abrocitinib treatment. 
†P-values are from a 2-way ANOVA of the response variable (PP-NRS percent reduction) and classification variables (whether the patient has PN or CPUO and week of treatment) (intention-to-treat population) 

†
†

Significant Improvement in Itch

Kwatra SG et al, JAMA Dermatology. 2024
EADV Congress. 2023



46

Endpoint CPUO (n=10)

≥4-point improvement in PP-NRS from 
baseline to Week 12 (%) 60%

≥4-point improvement in SD-NRS from 
baseline to Week 12 (%) 30%

PN, prurigo nodularis; CPUO, chronic pruritus of unknown origin; PP-NRS, peak pruritus numerical rating scale, SD-NRS, sleep disturbance numeric rating scale; IGA, investigator global assessment. 

Improvements in Itch and Sleep

Kwatra SG et al, JAMA Dermatology. 2024
EADV Congress. 2023
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DLQI, dermatology life quality index; PN, prurigo nodularis; CPUO, chronic pruritus of unknown origin;; BL, baseline; W, week.
‡ Multiple imputation was utilized to account for missing data with values assumed to be missing at randoms.
*Baseline was defined as the start of abrocitinib treatment. 
†P-values are from a Wilcoxon test.

†
†

‡ ‡

Improvements in Quality of Life

Kwatra SG et al, JAMA Dermatology. 2024
EADV Congress. 2023
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CPUO (n=10); n (%)
Any serious TEAE 0 (0)
Any TEAE leading to study discontinuation 0 (0)
Any TEAE leading to death 0 (0)
TEAEs ≥5%

Headache 0 (0)
Nausea 0 (0)
Folliculitis (scalp) 1 (10)
Acneiform eruption 1 (10)
Sore throat 0 (0)
Herpes labialis 1 (10)
Nasal congestion 0 (0)

PN, prurigo nodularis; CPUO, chronic pruritus of unknown origin; n, number of patients; TEAE, treatment-emergent adverse event

All TEAEs were mild and spontaneously resolved within 2 weeks. 
There were no interruptions in abrocitinib treatment due to TEAEs.

Safety: Summary of Adverse Events

Kwatra SG et al, JAMA Dermatology. 2024
EADV Congress. 2023
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73-year-old male enrolled in Phase 2 Abrocitinib clinical trial

Clinical Course:

WI-NRS decreased to 2 after 12 weeks of abrocitinib 
200 mg once daily
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BL WK 12
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Cutaneous Transcriptomic Analysis - CPUO
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Dedicated to providing expert-level comprehensive care 
for patients with chronic pruritic skin conditions.

The Maryland Itch Center

               
PN

CD11C, CD14, DNA, 
CD33, CD63                

HC

CD11C, DNA CD14, DNA CD33, DNA CD63, DNA

CD11C, CD14, DNA, 
CD33, CD63

CD11C, DNA CD14, DNA CD33, DNA CD63, DNA
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skwatra@som.umaryland.edu
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• 81-year-old Caucasian male presenting with 50 years of 
itching on bilateral distal feet 

• Itch paroxysms last 4-5 minutes associated with burning

• Follows with neurology, has had nerve conduction tests 
consistent with small fiber neuropathy 

• Itch assessment: WI-NRS 4/10

PMH: Psoriasis

Previous therapies: Gabapentin, low dose naltrexone, 
lidocaine patch, lidocaine cream, capsaicin cream

No Labs or Biopsy obtained

Case #7
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IMPRESSION:

1. Multilevel degenerative disc disease of the lumbar spine with 
mild spinal canal stenosis at L3-L4; multilevel mild-to-moderate 
neural foramina narrowings, from facet arthropathy, as above; 
severe narrowing of the left lateral recess at L4-L5 impinging on 
traversing left L5 nerve root.

2. Endplate edema and Modic changes at L4-L5 and L1-L2.

3. Chronic appearing compression fracture of L1 vertebral body 
without residual edema.

4. Mild-to-moderate symmetric paraspinal muscle atrophy

Imaging: L-Spine MRI
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Provided multiple options to try: 

• Compounded amitriptyline 5%

• Gabapentin 10% cream

• Doxepin 5% cream

• Naltrexone 1% cream

• TENS unit to affected area

• Dronabinol 2.5 mg daily

• Pregabalin 25 mg daily

• Naltrexone 1.5 mg daily

• Continued OTC CeraVe with pramoxine

Plan
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2 month follow up
 

• Patient undergoing radiation treatment for 
prostate cancer and decided to defer 
topicals/orals for treatment of itch

• Using cerave anti-itch cream twice daily 
• Has TENS unit at home
• Reports improved itch: WI-NRS: 1/10
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2 month follow up
 Notes from the patient:

“The TENS machine I am using is the TENS 7000 which I 
bought on Amazon for about $35. You will also need to 
buy extra pads. 

The settings I use are: 
Intensity: 4 or 5 
Therapy Mode: Normal
Pulse Width: 57 uS
Pulse Rate: 50 Hx 
Timer: 12 min

I use the TENS once a day. I have a continuous low 
grade burning with a mild itch which occurs in both 
feet. What I cannot ignore is an extreme itch (level 10) 
that happens – always unilaterally and while I am 
sitting. After several weeks, the TENS machine is 
helping quite a lot. Since using the TENS machine, I 
have had no Level 10 events.”
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