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Definitions: What Is Itch?

“[A] sensation resulting in an urge to scratch.”

Yosipovitch G, Rosen JD, Hashimoto T. Itch: From mechanism to (novel) therapeutic approaches.
J Allergy Clin Immunol. 2018;142(5):1375-1390. doi:10.1016/j.jaci.2018.09.005
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The epithelial immune microenvironment in atopic 
dermatitis and psoriasis. 
Dainichi T, et al. Nat Immunol. 2018;19:1286-1298.
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Strugar TL, Kuo A, Seité S, Lin M, Lio P. Connecting the Dots: From Skin Barrier Dysfunction to Allergic Sensitization, and the Role of Moisturizers 
in Repairing the Skin Barrier. Journal of drugs in dermatology: JDD. 2019 Jun;18(6):581-.

Barrier
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Akdis, C.A. Does the epithelial barrier hypothesis explain the increase in allergy, autoimmunity and other chronic conditions?. Nat Rev 
Immunol (2021). https://doi.org/10.1038/s41577-021-00538-7

Barrier Hypothesis
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Akdis, C.A. Does the epithelial barrier hypothesis explain the increase in allergy, autoimmunity and other chronic conditions?. Nat Rev 
Immunol (2021). https://doi.org/10.1038/s41577-021-00538-7

Selected 
Barrier 
Disruptors
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• IL-13 promotes IL-31 
expressionà  “Master Itch” 
cytokine

• Decreases antimicrobial 
peptides

• Increases IgE production

Palomares, O., Akdis, M., Martín-Fontecha, M., & Akdis, C. A. (2017). Mechanisms of immune regulation in allergic diseases: the role of regulatory T and B cells. Immunological Reviews, 278(1), 219–236. doi:10.1111/imr.12555

Figure prepared by Peter Lio, MD using biorender.com

Th2 cells, ILC2 cells (type 2 innate lym phoid cells), Basophils, and M ast cells all release IL-13
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Pathways
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Yosipovitch G, Rosen JD, Hashimoto T. Itch: From mechanism to (novel) 
therapeutic approaches. J Allergy C lin Immunol. 2018;142(5):1375-1390. 

doi:10.1016/j.jaci.2018.09.005
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Neural Sensitization

Yosipovitch G, Rosen JD, Hashimoto T. Itch: From mechanism to (novel) therapeutic approaches. J 
Allergy Clin Immunol. 2018;142(5):1375-1390. doi:10.1016/j.jaci.2018.09.005

• It is possible to induce neural sensitization via 
various triggers in the skin, dorsal root ganglia, 

spinal cord, and brain

BDNF, Brain-derived neurotrophic factor; DRG, dorsal root ganglion; PGE2, 
prostaglandin E2; NPY, neuropeptide Y; PAG, periaqueductal gray matter; PBN, 
parabrachial nucleus. 
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Itch: Diagnosis

4 categories of Itch:
1. Dermatologic (e.g., AD or psoriasis)
2. Neuropathic (e.g., brachioradial pruritus, small-fiber 

polyneuropathy)
3. Psychogenic (e.g., delusions of parasitosis, anxiety)
4. Systemic (e.g., end stage renal disease)
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Yosipovitch G, Rosen JD, Hashim oto T. Itch: from  m echanism  to (novel) therapeutic approaches. Journal of Allergy and Clinical Im m unology. 
2018 Nov 1;142(5):1375-90.
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What is Sensitive Skin?

• Theories include: 
• Heightened neurosensory input
• Enhanced immune reaction
• Damaged skin barrier function
• Increased vascular reactivity

Cho HJ, Chung BY, Lee HB, Kim HO, Park CW, Lee CH. Quantitative study of stratum corneum ceramides contents in patients with 
sensitive skin. J Dermatol. (2012) 39:295–300. doi: 10.1111/j.1346-8138.2011.01406.x

Chen SY, Yin J, Wang XM, Liu YQ, Gao YR, Liu XP. A new discussion of the cutaneous vascular reactivity in sensitive skin: a sub-group 
of SS. Skin Res Technol. (2018) 24:432–9. doi: 10.1111/srt.12446

12



9/11/23

3

Sensitive Skin

• Ceramides appear to be reduced in the facial skin of sensitive skin 
patients versus controls in at least one study

• Suggests disruption in barrier function; but reproducible 
differences between sensitive skin and controls using 
transepidermal water loss (TEWL) have proven elusive

Cho HJ, Chung BY, Lee HB, Kim HO, Park CW, Lee CH. Quantitative study of stratum corneum ceramides contents in 
patients with sensitive skin. J Dermatol. (2012) 39:295–300. doi: 10.1111/j.1346-8138.2011.01406.x

Farage MA. The prevalence of sensitive skin. Frontiers in medicine. 2019 May 17;6:98.
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Subtypes?
• Type I: “Delicate skin”: 

• Characterized by easily disrupted barrier function without inflammatory 
response

•  Type II: “Reactive skin”
• Characterized by a strong inflammatory response 

• Type III: “Stingers”
• Characterized by heightened neurosensory perception to minor cutaneous 

stimulation

Muizzuddin N, Marenus KD, Maes DH. Factors defining sensitive skin and its treatment. American Journal of Contact Dermatitis. 1998 
Sep 1;9(3):170-5.
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Decreased Staphylococcus epidermidis correlates with lactic acid sting test 
sensitive skin

Zheng Y, Liang H, Li Z, Tang M, Song L. Skin m icrobiome in sensitive skin: The decrease of Staphylococcus epidermidis seems to be 
related to female lactic acid sting test sensitive skin. Journal of dermatological science. 2019 Dec 16.

NS = Non-Sensitive; ST = Slightly Sensitive; SS = Sensitive Skin 

15

Itch: Therapeutic Ladder

Basic Ladder:
1. Topicals
2. “Safe” Systemics
3. More Powerful Systemics
4. Alternatives
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Itch: Topicals
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Yosipovitch G, Rosen JD, Hashimoto 
T. Itch: from mechanism to (novel) 
therapeutic approaches. Journal of 
Allergy and Clinical Immunology. 
2018 Nov 1;142(5):1375-90.
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Topicals

• Topical steroids and TCIs

• Various “Anti-Itch” (3% Calamine, 1% 
Pramoxine HCl, 0.47% Camphor)

• Topical Antihistamines

• Topical Hydrogels
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Itch: Systemics

19

Yosipovitch G, Rosen JD, Hashimoto 
T. Itch: from mechanism to (novel) 
therapeutic approaches. Journal of 
Allergy and Clinical Immunology. 
2018 Nov 1;142(5):1375-90.
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Itch: Systemics

20

Yosipovitch G, Rosen JD, Hashimoto 
T. Itch: from mechanism to (novel) 
therapeutic approaches. Journal of 
Allergy and Clinical Immunology. 
2018 Nov 1;142(5):1375-90.
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Risks and Side Effects

• Mirtazapine (black box warning: suicidality)

• Doxepin (black box warning: suicidality)

• Binds to histamine receptor with 800x the affinity of hydroxyzine

• Aprepitant (Neutropenia, bradycardia)

• Butorphanol (Respiratory depression, dependency)
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Dupilumab

Simpson EL, et al; SOLO 1 and SOLO 2 Investigators. Two 
Phase 3 Trials of Dupilumab versus Placebo in Atopic 
Dermatitis. N Engl J Med. 2016 Dec 15;375(24):2335-2348.
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Nemolizumab

Anti-Interleukin-31 Receptor A Antibody for Atopic Dermatitis. Ruzicka T, Hanifin JM, Furue M, Pulka G, Mlynarczyk I, 
Wollenberg A, Galus R, Etoh T, Mihara R, Yoshida H, Stewart J, Kabashima K; XCIMA Study Group. N Engl J Med. 2017 Mar 
2;376(9):826-835. 23
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Alternatives
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Quercetin

•A plant-derived flavonoid
•Anti-inflammatory and antioxidant 

properties
• Some discussion of cancer-fighting 

properties as well

25
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Quercetin

• Study of extract of Chaenomeles sinensis fruit 
(Motkua), long utilized as folk medicine for cough

• Active ingredients include quercetin
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Quercetin

• A pruritogenic agent was injected into 
mouse skin (mast cell degranulator)

• Extracts from the fruit were administered 
orally (dissolved in water) 

• Significantly inhibited scratching behavior 
in mice: they controlled for sedation, 
direct histamine itch, and locomotive 
behavior

27
Oku H, Ueda Y, Ishiguro K. Antipruritic effects of the fruits of Chaenomeles sinensis. Biol Pharm Bull. 2003 Jul;26(7):1031-4.
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“The exact antipruritic 
mechanism of TriCalm is 
not yet elucidated, but it 
can be attributed (at 
least in part) to the 
astringent action of its 
active ingredient, 
aluminum acetate.” 
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CBD

• Cannabinoids have anti-inflammatory, anti-itch, and pain-
relieving properties
• Have potential to treat eczema topically
• Can be made to have no psychoactive components
• However: we have very little clinical data at this point

29

The Therapeutic Potential of Cannabinoids in Derm atology  M arks DH, Friedm an A.  Skin Therapy 
Lett. 2018 Nov;23(6):1-5.
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CBD

30
The Therapeutic Potential of Cannabinoids in Derm atology  M arks DH, Friedm an A.  Skin Therapy 
Lett. 2018 Nov;23(6):1-5.
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PEA

• The endocannabinoid palmitoylethanolamide (PEA) has anti-
pruritic properties when applied topically
• Several studies in both adults and children converge on 

demonstrating reduced pruritus and improved dryness, 
excoriation, lichenification, scaling, and erythema in ~70% of 
patients with AD
• Also shown to decrease weekly topical steroid use by 62%
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The Therapeutic Potential of Cannabinoids in Derm atology  M arks DH, Friedm an A.  Skin Therapy 
Lett. 2018 Nov;23(6):1-5.
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PEA on AD

32
Adjuvant treatm ent of atopic eczem a: assessm ent of an em ollient containing N-palm itoylethanolam ine 

(ATOPA study).  Eberlein B, Eicke C, Reinhardt HW, Ring J.  J Eur Acad Derm atol Venereol. 2008 
Jan;22(1):73-82.
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Conclusions: Itch

• Itch is pretty terrible

• Thus far, we are fairly limited in our treatments

•With new understanding and new developments in 

therapeutics, this may soon change!
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Thank you!

34

34

35


