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Alopecia areata



• It is widely accepted that NKG2D+ cells are critically involved in alopecia areata (AA) pathogenesis. However, besides being expressed in CD8+ T-
cells and NK cells, NKG2D is also found in human 𝛄𝛅T-cells. AA lesional hair follicles (HFs) overexpress NKG2D and 𝛄𝛅TCR activating ligands, e.g. 
MICA and CD1d, and chemoattractants for 𝛄𝛅T-cells, such as CXCL10. 

• In healthy human scalp skin, the few skin-resident 𝛄𝛅T-cells were found to be mostly V𝛅1+ , nonactivated (CD69NKG2Ddim) and positive for
CXCL10, and CXCL12 receptors. These V𝛅1+ T-cells predominantly localized in/around the HF infundibulum. In striking contrast, the number of
V𝛅1+ Tcells was significantly higher around and even inside the proximal (suprabulbar and bulbar) epithelium of lesional AA HFs. These cells also
showed a pro-inflammatory phenotype, i.e. higher NKG2D, and IFN-𝛄 and lower CD200R expression. Importantly, more pro-inflammatory V𝛅1+ T-
cells were seen also around non-lesional AA HFs. Lesional AA HFs also showed significantly higher expression of CXCL12. 

• Our pilot study introduces skin-resident 𝛄𝛅T-cells as a previously overlooked, but potentially important, mostly (auto-)antigen-independent, 
new innate immunity protagonist in AA pathobiology. The HF infiltration of these activated, IFN-𝛄-releasing cells already around non-lesional 
AA HFs suggest that V𝛅1+ T-cells are involved in the early stages of human AA pathobiology, and may thus deserve therapeutic targeting for
optimal AA management.

Uchida Y, et al. J Dermatol Sci. 2020 Nov;100(2):129-138.

Pro-inflammatory V𝛅1+ T-cells infiltrates are present in and around the
hair bulbs of non-lesional and lesional alopecia areata hair follicles



Laufer Britva R, et al. Elife. 2023 Mar 17;12:e80768.

ILC1 cells are pathogenic in alopecia areata
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Pathobiology of alopecia areata



Howell MD, et al. Front Immunol. 2019 Oct 9;10:2342.

IFN𝛾-driven inflammation in alopecia areata is JAK mediated

Divito SJ, Kupper TS. Nat Med. 2014 Sep;20(9):989-90
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JAK Signaling
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JAK1 Inhibition
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JAK2 Inhibition
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JAK1/2 Inhibition



Winthrop KL.. Nat Rev Rheumatol. 2017 May;13(5):320.

JAK3 Inhibition
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JAK1/3 Inhibition



https://www.slideshare.net/NationalAlopeciaAreataFoundation/whats-new-in-research-genetics-immunology-of-alopecia-areata

Topical treatment with either JAK1/2 or JAK3 Inhibitor Results in 
Reversal of 2-3 Months’ Duration Alopecia Areata



Topical JAK inhibs



Ruxolitinib 1.5% Cream: Phase 2 data



Delgocitinib Ointment: Phase 2 Data



Two Birds with a Stone: Psoriasis + AA



Reports of JAK Inhibitor Treatment in AA



Before and after tofacitinib



Before and after tofacitinib



Response of Different Hair Bearing Sites is Unpredictable



• The SALT is a visual aid designed to estimate percentage hair loss in AA1

• The SALT score (0-100) corresponds to the % hair loss

• Only terminal hair areas are assessed, with non terminal hair considered as missing hair when 
using SALT1

• The SALT does not track individual lesions or small changes in density2

Severity of Alopecia Tool (SALT)

AA=alopecia areata; SALT=Severity of Alopecia Tool
1. Data on file, Eli Lilly and Company; 2. https://www.slideshare.net/NationalAlopeciaAreataFoundation/standardizing-outcome-measures-in-alopecia-areata; 3. Olsen EA et al. J Am Acad Dermatol 2004;51(3):440-7

1

Calculating the SALT score1

% hair loss in each 
area X % of scalp 
covered by that area

2 Total sum of 4 
products of each area 
= SALT score

Company Confidential © 2020 Eli Lilly and Company 

Left side (18%) Right side (18%)

SALT visual aid

Top (40%) Posterior (24%)

External Use

• SALT=0 full hair
• SALT=100 no hair



Selected alopecia areata clinical trials

• Daxdilimab (IFN I) Horizon Therapeutics

• EQ101 (anti-IL-2/9/15 peptide) Equillium

• Fecal transplant (Tel-Aviv Sourasky
Medical Center) 2 years, not yet recruiting

• Jaktinib (panJAK) Suzhou Zelgen Biopharmaceuticals

• Tofacitinib (JAK3/2/1) Pfizer

• ATI-501 (JAK1/3) Aclaris

• Ritlecitinib (JAK3/TEC) Pfizer

• Ivarmacitinib (JAK1) Jiangsu Hengrui - Reistone Biopharma

• Brepocitinib (JAK1/2/TYK2) Pfizer-Priovant

• Deucravacitinib (TYK2) BMS

• Baricitinib (JAK1/2/TYK2) Lilly

• Ruxolitinib (JAK1/2) Incyte/Novartis

• Deuruxolitinib CTP-543 (JAK1/2) Concert Pharmaceuticals

• KL130008 (JAK1/2) Sichuan Kelun-Biotech Biopharmaceutical



Winthrop KL.. Nat Rev Rheumatol. 2017 May;13(5):320.

JAK3 inhibition
Ritlecitinib



Ritlecitinib: Phase 3 Data



Winthrop KL.. Nat Rev Rheumatol. 2017 May;13(5):320.

JAK1/2 inhibition
Baricitinib
Deruxolitinib
Ruxolitinib
KL 130008



Deuruxolitinb: Phase 3 Data





















Proportion of Patients Achieving SALT Score ≤20 and SALT Score ≤10 Increased 
Over 52 Weeks of BARI Treatment, NRI – BRAVEE- AA1 y BRAVE-AA2

Non-responder imputation used for missing data

Patients randomized to BARI (4-mg or 2-mg QD) at baseline retained their treatment allocation through W52, whereas PBO non-responders were rescued at W36
a CIs are constructed using the Wilson method, without continuity correction

BARI=baricitinib; CI=confidence interval; PBO=placebo; SALT=Severity of Alopecia Tool 

■ Proportions of patients achieving SALT score ≤20 and SALT score ≤10 were higher for patients treated with BARI 4-mg vs. 

BARI 2-mg 
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• SALT=0 full hair
• SALT = 100 no hair



Continued Improvements in Eyebrow and Eyelash Hair Regrowth Were 
Observed Over 52 Weeks of BARI Treatment

Non-responder imputation used for missing data. A score of 0 or 1 indicates full coverage or minimal gaps in eyebrows and eyelashes

Patients randomized to BARI (4-mg or 2-mg QD) at baseline retained their treatment allocation through W52, whereas PBO non-responders were rescued at W36
a CIs are constructed using the Wilson method, without continuity correction

BARI=baricitinib; CI=confidence interval; ClinRO=clinician-reported outcome; EB=eyebrow; EL=eyelash; PBO=placebo
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With ≥2-Point Improvement From Baseline Among

Patients With ClinRO EB ≥2 at Baseline

ClinRO Measure for EL Hair Loss 0-1
With ≥2-Point Improvement From Baseline Among
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King et al., AAD 2022; Boston; 25 – 29 march 2021



Taylor PC, et al. Adv Ther. 2023 Feb 20:1–17.

Baricitinib Safety for Events of Special Interest in 
Populations at Risk











Practical Considerations



Factors that Impact Efficacy: Baseline SALT Score



Factors that Impact Efficacy: Duration of Current Episode of
Severe Disease



Repurposing of Oral Minoxidil for Alopecia Areata



Repurposing of Oral Minoxidil for Alopecia Areata



Alopecia Areata Treatment Algorithm



Spontaneous Remission of Alopecia Areata: 2.3% at 36 Weeks



Natural History of Alopecia Areata



Natural History of Alopecia Areata



Long-Term Treatment of Alopecia Areata with Baricitinib

https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/207924s007lbl.pdf

Once daily, oral With/without food

https://www.ema.europa.eu/en/documents/product-information/olumiant-epar-product-information_en.pdf

FDA

EMA



Long Term Treatment with JAK inhibitors and Dose Reduction



Abrupt Tapering of Baricitinib from 4 mg to 2 mg leads to relapse



Abrupt Tapering of Baricitinib from 4 mg to 2 mg leads to relapse



Abrupt Tapering of Baricitinib from 4 mg to 2 mg leads to relapse



Conclusions (1/2)

• AA is a complex polygenic autoimmune disease

• Little data to support use of methotrexate, cyclosporine and 
systemic steroids for treatment of AA

• Topical JAK inhibitors do not work in AA

• Oral minoxidil may be as effective as monotherapy for some
patients and may be synergistic in combination with JAK 
inhibitors

• Baricitinib has been approved; ritlecitinib and deuruxolitinib
show promise in clinical trials (applications submitted)



Conclusions (2/2)

• Early treatment improves prognosis 

• Long duration of current episode of severe AA carries poor
prognosis

• Spontaneous remission is rare with severe disease

• Long term continuous treatment required

• Dose tapering of JAK inhibitors should be slow
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