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An 8-year-old female child presented with patchy hair loss for 1 year, accompanied by eyebrow loss for 6 months. Microscopic examination of the hair confirmed the features of active stage alopecia areata, with a Severity of Alopecia Tool (SALT) score of 70%. The diagnosis was severe alopecia areata. The patient had a history of atopic dermatitis since infancy, with recurrent episodes of scattered papules and pruritus for 8 years. Initial treatment involved subcutaneous injections of dupilumab 300mg every 2 weeks for 6 months, resulting in a reduction of SALT score to 20% and improvement of atopic dermatitis symptoms. Discontinuation of Dupilumab and initiation of daily oral Baricitinib at a dose of 2mg for a duration of 5 months. According to the SALT score evaluation, the severity of hair loss was less than 10% and there was significant regrowth of hair. No significant adverse reactions were observed during the treatment period.
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Introduction

Alopecia areata (AA) is a common immune-mediated, inflammatory, non-scarring hair loss condition, with a slightly higher incidence in children compared to adults. The exact pathogenesis of AA is not fully understood, but histopathologically, lymphocytic T-cell infiltration around the hair follicles can be observed. Studies have indicated that childhood AA often has a familial predisposition, and severe cases in children can pose challenges in treatment, with possible resistance to conventional therapies (1). Immune-mediated inflammatory skin diseases encompass a group of commonly associated conditions, including atopic dermatitis (AD), vitiligo, and AA, with clinical overlap in some cases, and the severity of the diseases showing correlation, making treatment more complex (2). In this article, we present a case study involving an 8-year-old patient who had both severe alopecia areata and atopic dermatitis. The patient underwent a 6-month treatment involving Dupilumab subcutaneous injections, followed by a 5-month treatment with Baricitinib oral medication. The therapeutic outcomes were highly satisfactory, as evidenced by significant improvement in AD symptoms and substantial regrowth of hair in most of the affected areas of alopecia. The study has received approval from the Institutional Ethics Committee of China-Japan Friendship Hospital, with the assigned approval number of 2020-127-K80.





Case report

An 8-year-old female patient, with a height of 135cm and weight of 26.5 kilograms, presented with coin-sized patches of hair loss on the scalp. The onset occurred one year ago without any known precipitating factors. The patient had previously been diagnosed with alopecia areata and received treatment with minoxidil solution and topical clobetasol, but with no significant improvement. The patient also had a history of atopic dermatitis, which worsened during the hair loss period and was accompanied by noticeable itching. The patient’s father had a personal history of alopecia areata, but there was no significant family history of the condition. Dermatological examination showed patchy hair loss on the scalp without eyebrow or eyelash involvement (Figure 1). The Severity of Alopecia Tool (SALT) score was 70%. During the initial visit, the examination revealed dark red patches and pinpoint-sized papules on the buttocks, groin, and limbs. These areas exhibited lichenification, scratch marks, erosion, crusting, dryness, scaling, and significant pruritus. The Eczema Area and Severity Index (EASI) score was 50.3, the Scoring Atopic Dermatitis (SCORAD) score was 72.1, and the Children’s Dermatology Life Quality Index (CDLQI) score was 27. Laboratory findings indicated elevated levels of total immunoglobulin E (IgE) and an increased proportion of double-negative T cells (CD3+CD4-CD8-). Allergen testing revealed sensitivities to various substances, including egg white and wheat. Other laboratory tests were within normal limits. Dermoscopy revealed characteristic features such as black dots, broken hairs, and exclamation mark hairs in the affected areas. Some areas showed reduced hair follicle openings or absence of hair, with only minimal vellus hairs. Nail abnormalities were also observed (Figure 2). The diagnosis is severe alopecia areata. The patient received subcutaneous injections of 300mg of dupilumab every two weeks for a duration of six months. Following a six-month course of treatment with dupilumab, there was a significant improvement in the atopic dermatitis, characterized by the absence of new skin lesions and subjective itching symptoms. Importantly, during the most recent follow-up, there has been no recurrence of atopic dermatitis. After this treatment, most of the affected areas showed hair regrowth, although some of the regenerated hair was white in color. The SALT score decreased to 20%. However, the patient experienced eyebrow loss during the treatment period (Figure 3). Discontinuation of Dupilumab and initiation of oral Baricitinib at a dose of 2mg once daily resulted in further improvement in hair regrowth after 5 months, the eyebrows and hair have essentially fully recovered. The patient is advised to gradually reduce the dosage (Figure 4).During the treatment, regular blood tests and tests assessing liver and kidney function were performed. The pre-treatment laboratory investigations revealed the following results: alanine aminotransferase (ALT) of 5 IU/L (reference range: 0-40 IU/L), aspartate aminotransferase (AST) of 21 IU/L (reference range: 0-42 IU/L), total bilirubin of 7.34 μmol/L (reference range: ≤23 μmol/L), direct bilirubin of 0.87 μmol/L (reference range: ≤8 μmol/L), serum total bile acids of 6.3 μmol/L (reference range: 0-10 μmol/L), uric acid of 277 μmol/L (reference range: 150-420 μmol/L), and creatinine of 48 μmol/L (reference range: 35-106 μmol/L). Following oral administration of baricitinib, the reevaluation of the aforementioned parameters showed the following results: ALT of 6 IU/L, AST of 26 IU/L, total bilirubin of 7.09 μmol/L direct bilirubin of 2.24 μmol/L, serum total bile acids of 4.9 μmol/L, uric acid of 274 μmol/L, and creatinine of 45 μmol/L. The pre-treatment hematological examination revealed the following results: total white blood cell count of 9.1 x 10^9/L (reference range: 3.5-9.5 x 10^9/L); neutrophil percentage of 44.6% (reference range: 40%-75%); lymphocyte percentage of 45.7% (reference range: 20%-50%); red blood cell count of 5.02 x 10^9/L (reference range: 3.8-5.1 x 10^9/L); hemoglobin level of 137 g/L (reference range: 115-150 g/L); and platelet count of 261 x 10^9/L (reference range: 125-350 x 10^9/L). Upon reevaluation after treatment, the white blood cell count remained unchanged at 9.1 x 10^9/L; neutrophil percentage was 44.6%, lymphocyte percentage was 45.7%; red blood cell count was 5.02 x 10^9/L, hemoglobin level was 137 g/L, and platelet count was 261 x 10^9/L. Immunoglobulin E (IgE) levels decreased. The IgE level before treatment was measured at 323 IU/mL(reference range: 5-161 IU/mL). After 3 months of treatment with Dupilumab, the IgE levels decreased to 277 IU/mL, and after 6 months of treatment, they further decreased to 140 IU/mL, within the normal range. Both dupilumab and baricitinib were prescribed off-label for this patient. After a thorough assessment of the patient’s condition and treatment requirements, and extensive communication with the patient’s caregivers, we implemented the treatment plan mentioned above with explicit informed consent. This approach yielded satisfactory therapeutic outcomes. No adverse drug reactions were observed during the course of treatment.




Figure 1 | During the patient’s first visit, we noticed a significant amount of hair loss, while there were no observable changes in the eyebrows and eyelashes.






Figure 2 | Clinical photographs reveal nail damage, while dermatoscopic examination shows the presence of black dot sign, exclamation mark hairs, and broken hairs at the site of skin lesions.






Figure 3 | Partial hair regrowth and the presence of white hairs were observed during the second visit, but there was partial eyebrow loss.






Figure 4 | After 11 months of sequential treatment, the patient’s hair has almost completely regrown.



In clinical practice, relapse of alopecia areata has been observed in some patients after discontinuing oral baricitinib. Therefore, it is crucial for patients to adhere to medical advice and either continue their medication or gradually taper the dosage to ensure the efficacy of JAK inhibitors. Discontinuing medication without medical guidance should be avoided to prevent relapse. During follow-up, close monitoring of the child’s condition and potential adverse drug reactions will be conducted. We will provide guidance on gradually tapering the medication or transitioning to safer topical or systemic therapies to maintain treatment efficacy.





Discussion

Alopecia Areata (AA) is a prevalent autoimmune disorder characterized by non-scarring alopecia, which can range from localized patches on the scalp to total hair loss on the entire body. In the US population, the lifetime incidence of alopecia areata (AA) is estimated to be 2%. A nationwide cohort study of US employer-sponsored insurance found that the prevalence of AA ranged from 0.199% to 0.222% between 2016 and 2019, with an incidence rate of 91.46 to 92.90 cases per 100,000 patient-years (3, 4). Partial alopecia areata can spontaneously resolve in some patients, but it is often characterized by a high risk of relapse. In certain cases, the condition can progress to severe forms such as alopecia totalis. AA often coexists with atopic dermatitis (AD), and the severity and susceptibility of the diseases are correlated. Treatment of AA can be challenging and significantly impacts the physical and mental well-being of patients. The prevalence of AA is higher in children than in adults, and children commonly experience psychological issues related to hair loss. Moreover, treatment options for pediatric AA are more limited compared to adults. Therefore, seeking safe and effective treatments for pediatric AA is crucial (5). A cohort study conducted in the UK suggests that patients with Alopecia Areata are at a higher risk of developing autoimmune diseases, including rheumatoid arthritis, systemic lupus erythematosus, psoriasis, and atopic dermatitis, among others. In particular, the prevalence of atopic dermatitis in the Alopecia Areata group was found to be 15.7%, while it was only 7.8% in the control group (6).The pathogenesis of AA is not fully understood, and it may involve heterogeneity. Some studies suggest that interferon-gamma (IFN-γ)-mediated Th1 response induces AA, while others indicate that Th2-mediated immune response and Treg cell deficiency play a major role in AA development (7, 8). The JAK/STAT signaling pathway is involved in various important biological processes, including cell proliferation, differentiation, apoptosis, and immune regulation, through the signaling of multiple cytokines and growth factors. Several cytokine pathways implicated in AA pathogenesis, such as IFN-γ and the common gamma chain cytokine family, can participate in AA development via the JAK/STAT pathway. Research also suggests that certain cytokines, such as IL-4, enhance Th2 cell differentiation through the JAK pathway and contribute to the inflammatory immune response in AD (9, 10).

Baricitinib, a selective JAK1/JAK2 inhibitor, is the first targeted therapy approved by the FDA for systemic treatment of alopecia areata (AA). Clinical trials in phase II and III have confirmed the effectiveness and safety of baricitinib in treating severe AA in adults (11–13). Currently, literature data on the use of JAK inhibitors for treating pediatric AA are based on individual case reports and case series. However, previous studies have indicated that the JAK/STAT signaling pathway is a key target for treating AA and AD. There have been relevant case reports demonstrating the effectiveness and safety of JAK inhibitors in these patients. Therefore, for children with both conditions, baricitinib is one of the available treatment options (14).

Atopic dermatitis is a chronic, non-infectious inflammatory skin disease characterized by persistent itching. It commonly presents with eczematous skin lesions, including erythema and papules. This condition is more prevalent in children (15). A meta-analysis has confirmed that alopecia areata significantly raises the risk of atopic dermatitis, particularly in cases of early-onset alopecia areata (before 10-13 years of age) and severe alopecia areata (16). Alopecia areata is considered a type 1 inflammatory disease, where activated NKG2D+CD8+ cells produce the Th1 cytokine interferon-gamma. This disrupts immune tolerance of hair follicles and exposes self-antigens, resulting in dense infiltration of inflammatory cells and apoptosis around the hair follicles, ultimately leading to hair loss (7). It is widely accepted that atopic dermatitis (AD) is primarily driven by Th2 immune responses. A meta-analysis has indicated a potential correlation between the severity of alopecia areata (AA) and AD, with worse outcomes observed in patients with concurrent onset of both conditions. While both AD and AA are classified as inflammatory disorders, the clinical association between the two may not be fully explained by the traditional Th1/Th2 paradigm. Nevertheless, recent research has demonstrated a Th2 cytokine bias in AA. Elevated levels of Th2 cytokines (such as IL-4, IL-5, IL-6), IgE, and eosinophils have been observed in the serum of AA patients, suggesting that Th2 bias may play a significant role in the pathogenesis of AA (17–19).

Dupilumab has been approved for the treatment of moderate to severe atopic dermatitis (AD) in children, as well as in adults. Theoretically, downregulating the Th2 pathway through treatment with dupilumab may enhance the Th1 pathway, which could potentially induce or exacerbate alopecia areata (AA). There have been clinical reports documenting similar cases in which AA was observed or worsened after treatment (20) (19). It is interesting to note that in clinical practice, patients with both alopecia areata (AA) and atopic dermatitis (AD) have shown improvements in symptoms of both conditions after receiving treatment with dupilumab. The child described in this report experienced a reduction in AA and achieved hair regrowth in certain areas affected by hair loss following dupilumab treatment (21). In a clinical study, patients with alopecia areata (AA) with or without atopic dermatitis (AD) were randomly assigned in a 2:1 ratio to receive treatment with dupilumab injections or placebo. After 24 weeks of treatment, it was observed that the placebo group experienced further progression of the disease, while the dupilumab group showed improvement in SALT scores. Furthermore, in patients with IgE levels ≥200IU/mL, the rate of remission further increased after 48 weeks of treatment, suggesting the involvement of Th2-mediated inflammatory response in the pathogenesis of AA. Additionally, baseline IgE levels may be considered as one of the predictive indicators of dupilumab efficacy (22). It is worth noting that in this particular case, the initial IgE levels of the patient were elevated. After treatment, there was an improvement in both hair loss and skin itching symptoms, along with a decrease in serum IgE levels. This further confirms the previously mentioned conclusion.

In this report, the patient also experienced hair regrowth in some areas of alopecia after treatment with Dupilumab, which may indicate that Dupilumab has some potential for treating AA. However, there was eyebrow loss. In the case of this patient, it is important to recognize that she had severe alopecia areata (AA) with extensive hair loss and a prolonged duration of the disease. The effectiveness of using Dupilumab as a standalone treatment for severe alopecia areata is limited. The patient’s eyebrow hair loss further indicates that Dupilumab alone has not fully stopped the immune system-mediated damage to the hair follicles. Therefore, it is necessary to consider altering the treatment plan. After an additional 5 months of oral treatment with baricitinib, the SALT score decreased to less than 10%.

The patient in this case was diagnosed with severe AA in combination with AD, with a long disease duration and poor response to local treatment. However, with the sequentially therapy, the patient showed significant improvement, suggesting that the sequential treatment of dupilumab and baricitinib may hold potential for severe AA combined with AD. Long-term follow-up of this patient is necessary, and a large number of multicenter, double-blind, randomized controlled trials are needed to demonstrate the long-term efficacy and safety of dupilumab and baricitinib treatment. This will greatly facilitate the application of sequentially therapy in patients with alopecia areata and atopic dermatitis, benefiting a large number of patients.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.





Ethics statement

Written informed consent was obtained from the individual(s), and minor(s)’ legal guardian/next of kin, for the publication of any potentially identifiable images or data included in this article. The studies involving human/animal participants were reviewed and approved by Chinese-Japanese Friendship Hospital Clinical Research Ethics Committee.





Author contributions

HF: Writing – original draft, Conceptualization, Investigation, Writing – review & editing. FZ: Conceptualization, Writing – original draft. WL: Investigation, Writing – original draft. YJ: Data curation, Writing – original draft. QL: Investigation, Writing – original draft. DY: Writing – review & editing, Writing – original draft.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study is supported by funding from the Clinical Research Program of China-Japan Friendship Hospital(2023-NHLHCRF-YYPP-TS-06).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Waskiel-Burnat, A, Kolodziejak, M, Sikora, M, Stochmal, A, Rakowska, A, Olszewska, M, et al. Therapeutic management in paediatric alopecia areata: a systematic review. J Eur Acad Dermatol Venereol. (2021) 35:1299–308. doi: 10.1111/jdv.17187

2. Montilla, AM, Gomez-Garcia, F, Gomez-Arias, PJ, Gay-Mimbrera, J, Hernandez-Parada, J, Isla-Tejera, B, et al. Scoping review on the use of drugs targeting jak/stat pathway in atopic dermatitis, vitiligo, and alopecia areata. Dermatol Ther (Heidelb). (2019) 9:655–83. doi: 10.1007/s13555-019-00329-y

3. Mostaghimi, A, Gao, W, Ray, M, Bartolome, L, Wang, T, Carley, C, et al. Trends in prevalence and incidence of alopecia areata, alopecia totalis, and alopecia universalis among adults and children in a us employer-sponsored insured population. JAMA Dermatol. (2023) 159:411–8. doi: 10.1001/jamadermatol.2023.0002

4. Strazzulla, LC, Wang, E, Avila, L, Lo, SK, Brinster, N, Christiano, AM, et al. Alopecia areata: disease characteristics, clinical evaluation, and new perspectives on pathogenesis. J Am Acad Dermatol. (2018) 78:1–12. doi: 10.1016/j.jaad.2017.04.1141

5. Barton, VR, Toussi, A, Awasthi, S, and Kiuru, M. Treatment of pediatric alopecia areata: a systematic review. J Am Acad Dermatol. (2022) 86:1318–34. doi: 10.1016/j.jaad.2021.04.077

6. Holmes, S, Harries, M, Macbeth, AE, Chiu, WS, de Lusignan, S, Messenger, AG, et al. Alopecia areata and risk of atopic and autoimmune conditions: population-based cohort study. Clin Exp Dermatol. (2023) 48:325–31. doi: 10.1093/ced/llac104

7. Ito, T, Kageyama, R, Nakazawa, S, and Honda, T. Understanding the significance of cytokines and chemokines in the pathogenesis of alopecia areata. Exp Dermatol. (2020) 29:726–32. doi: 10.1111/exd.14129

8. Andersen, YM, Egeberg, A, Gislason, GH, Skov, L, and Thyssen, JP. Autoimmune diseases in adults with atopic dermatitis. J Am Acad Dermatol. (2017) 76:274–80. doi: 10.1016/j.jaad.2016.08.047

9. Lensing, M, and Jabbari, A. An overview of jak/stat pathways and jak inhibition in alopecia areata. Front Immunol. (2022) 13:955035. doi: 10.3389/fimmu.2022.955035

10. Huang, IH, Chung, WH, Wu, PC, and Chen, CB. Jak-stat signaling pathway in the pathogenesis of atopic dermatitis: an updated review. Front Immunol. (2022) 13:1068260. doi: 10.3389/fimmu.2022.1068260

11. Freitas, E, Guttman-Yassky, E, and Torres, T. Baricitinib for the treatment of alopecia areata. Drugs. (2023) 83:761–70. doi: 10.1007/s40265-023-01873-w

12. King, B, Ohyama, M, Kwon, O, Zlotogorski, A, Ko, J, Mesinkovska, NA, et al. Two phase 3 trials of baricitinib for alopecia areata. N Engl J Med. (2022) 386:1687–99. doi: 10.1056/NEJMoa2110343

13. King, B, Ko, J, Forman, S, Ohyama, M, Mesinkovska, N, Yu, G, et al. Efficacy and safety of the oral janus kinase inhibitor baricitinib in the treatment of adults with alopecia areata: phase 2 results from a randomized controlled study. J Am Acad Dermatol. (2021) 85:847–53. doi: 10.1016/j.jaad.2021.05.050

14. Kolcz, K, Zychowska, M, Sawinska, E, and Reich, A. Alopecia universalis in an adolescent successfully treated with upadacitinib-a case report and review of the literature on the use of jak inhibitors in pediatric alopecia areata. Dermatol Ther (Heidelb). (2023) 13:843–56. doi: 10.1007/s13555-023-00889-0

15. Sroka-Tomaszewska, J, and Trzeciak, M. Molecular mechanisms of atopic dermatitis pathogenesis. Int J Mol Sci. (2021) 22. doi: 10.3390/ijms22084130

16. Mohan, GC, and Silverberg, JI. Association of vitiligo and alopecia areata with atopic dermatitis: a systematic review and meta-analysis. JAMA Dermatol. (2015) 151:522–8. doi: 10.1001/jamadermatol.2014.3324

17. Tembhre, MK, and Sharma, VK. T-helper and regulatory t-cell cytokines in the peripheral blood of patients with active alopecia areata. Br J Dermatol. (2013) 169:543–8. doi: 10.1111/bjd.12396

18. Czarnowicki, T, He, HY, Wen, HC, Hashim, PW, Nia, JK, Malik, K, et al. Alopecia areata is characterized by expansion of circulating th2/tc2/th22, within the skin-homing and systemic t-cell populations. Allergy. (2018) 73:713–23. doi: 10.1111/all.13346

19. Olbrich, H, Sadik, CD, Ludwig, RJ, Thaci, D, and Boch, K. Dupilumab in inflammatory skin diseases: a systematic review. Biomolecules. (2023) 13. doi: 10.3390/biom13040634

20. Mitchell, K, and Levitt, J. Alopecia areata after dupilumab for atopic dermatitis. Jaad Case Rep. (2018) 4:143–4. doi: 10.1016/j.jdcr.2017.11.020

21. Barroso-Garcia, B, Rial, MJ, Molina, A, and Sastre, J. Alopecia areata in severe atopic dermatitis treated with dupilumab. J Investig Allergol Clin Immunol. (2018) 28:420–1. doi: 10.18176/jiaci.0301

22. Guttman-Yassky, E, Renert-Yuval, Y, Bares, J, Chima, M, Hawkes, JE, Gilleaudeau, P, et al. Phase 2a randomized clinical trial of dupilumab (anti-il-4ralpha) for alopecia areata patients. Allergy. (2022) 77:897–906. doi: 10.1111/all.15071




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Fang, Zhang, Lin, Jiang, Liu and Yang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu-15-1395288-g001.jpg
7

i

205t
O 1
I I
////////r b
i e
N fy






OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case report: Sequential therapy with dupilumab and baricitinib for severe alopecia areata with atopic dermatitis in children

      

        		

          Introduction

        



        		

          Case report

        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/fimmu-15-1395288-g004.jpg





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu.2024.1395288_cover.jpg
’ frontiers ‘ Frontiers in Immunology

Case report: Sequential therapy with
dupilumab and baricitinib for severe
alopecia areata with atopic dermatitis in
children





OEBPS/Images/fimmu-15-1395288-g002.jpg





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-15-1395288-g003.jpg





