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Abstract: Alopecia Areata is a hair disorder influenced by factors such as genetics, immune system, and environmental triggers. The
pathogenesis of this condition is still unclear, leading to unsatisfactory current treatments and causing a large number of patients to
suffer from it. Janus kinase inhibitors are a new class of drugs that have emerged in recent years and are expected to be promising
therapeutic tools for alopecia areata. We report five patients with varying backgrounds and severity of alopecia areata. All of them had
received conventional therapy without success. Five patients took Upadacitinib at a dose of 15 mg once daily, and all of them achieved
satisfactory efficacy. No adverse events were observed during the treatment of 5 patients.
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Introduction

Alopecia Areata (AA) is a prevalent inflammatory non-scarring alopecia condition.' It is currently considered a follicle-
specific autoimmune disease resulting from a combination of genetic and environmental factors. The disease often
presents as a sudden onset of round, flaky alopecia on the scalp with clear borders and localized smooth skin in the
affected area, often without accompanying symptoms. In severe cases, there may be complete hair loss, including
eyebrow, axillary, and pubic hair, leading to generalized or total baldness. This condition impacts the appearance and
typically affects young and middle-aged individuals, often imposing a significant psychological and economic burden on
patients. Traditional treatments include the topical and intradermal injection of glucocorticoids, topical minoxidil, and
systemic use of glucocorticoids and immunosuppressants, among others. The clinical efficacy of these treatments varies
greatly among individuals. The use of glucocorticoids and immunosuppressants has many side effects, leading to some
patients still experiencing recurrent episodes of baldness after treatment. Fortunately, in recent years, studies have
reported a number of new treatments for this disease, including oral Janus kinase inhibitors (JAK inhibitors, JAKi),
antihistamines, compounded glycyrrhizin, and phototherapy.?

Current research suggests that the development of this disease is associated with cytokines such as interferon (IFN),
interleukin (IL), and CD8+ T cells.®> The JAK-STAT signaling pathway is a common downstream signaling pathway for
cytokines such as interferon and some interleukins (3). Therefore, regulating Janus kinase in the JAK-STAT signaling
pathway may offer new insights and methods for treating AA. Numerous studies and clinical trials have shown that first-
generation JAK inhibitors, such as Baricitinib and Tofacitinib, have demonstrated significant clinical efficacy for AA.
However, their adverse effects are also noteworthy, and the FDA has issued a black box warning for medication safety.
As a second-generation JAK inhibitor, Upadacitinib offers a higher level of selective inhibition of JAK1 and a better
safety profile compared to first-generation drugs. It may potentially be a superior solution for the treatment of AA.*
Therefore, we treated five patients with diverse backgrounds using a regimen of Upadacitinib extended-release tablets at
a dosage of 15 mg orally once daily. The severity and treatment effect of each patient were assessed before and after
treatment using the SALT (Severity of Alopecia Tool) method,” as recommended by the evaluation guidelines of the
American Academy of Dermatology in the United States.

Clinical, Cosmetic and Investigational Dermatology 2024:17 565-571 565
Received: 24 January 2024 © 2024 He et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
AT 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

Accepted: 29 February 2024
Published: 9 March 2024

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0009-0006-8427-8166
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

He et al Dove

Case Information

Case 1: Male, 48 years old. The patient has experienced repeated hair loss from the scalp, eyebrows, and beard for the
past 6 years. Currently, the patient has lost hair, eyebrows, and beard, revealing the scalp with visible follicle openings.
Some of the nails were visible as pits, and there was no obvious damage to the toenails. The SALT score was 100.
Additionally, the patient has experienced recurrent generalized itching for 40 years. Currently, scattered papules and
brown hyperpigmentation are visible all over the body, particularly on the extremities. Despite trying various treatments
(Table 1), the symptoms of hair loss and generalized itchy skin persisted. Complete the relevant auxiliary examinations,
including blood routine, liver and kidney function, fecal routine, mycobacterium tuberculosis spot test, and carcinoem-
bryonic antigen, which did not show any obvious abnormalities. Cellular immunity (relative counts): The percentage of
natural killer cells is 27.93%, and the CD4+/CD8+ ratio is 2.79. The total immunoglobulin E level is 1890 IU/mL.
Markers of infection include positive results for hepatitis B virus surface antigen, hepatitis B virus core antibody,
hepatitis B virus e antibody, and hepatitis B virus pre-S1 antigen. The hepatitis B virus DNA assay yielded a result of <
1.00E+02 IU/mL. Diagnosis: 1. Generalized Baldness 2. Atopic Dermatitis 3. Viral Hepatitis B. The patient was
informed about the risks associated with the medication and was instructed to have regular check-ups for oncology,
hepatitis B, and other infectious markers, and to follow up in the hepatology clinic. After excluding contraindications in
August 2022, the patient began taking oral Upadacitinib extended-release tablets at a dose of 15 mg once daily. The
patient’s before and after treatment hair photos and dermoscopic photos are shown in Figure 1.

One month after taking the medication, a follow-up visit revealed regrowth of fine hair and eyebrows. The SALT
score was 69.7. Two months later, the SALT score was 46. During the follow-up visit three months after starting the
medication, the SALT score was 17.3. No abnormalities were found in the review of relevant safety indicators. Six
months after taking the medication, the patient did not exhibit any noticeable hair loss on the scalp, with a SALT score of
0, and did not experience any itching on the entire body.

Case 2: Male, 20 years old, the patient who has experienced recurring hair and eyebrow loss for the past 5 years. The
SALT score was 100. Multiple treatments had been applied to her (Table 1). But the patient has not yet experienced
significant improvement. Before administering medication, it is important to conduct relevant auxiliary examinations. The
antinuclear antibody test showed a positive result of 1:320. The infection markers, blood routine, liver and kidney function,
tuberculin test and other necessary tests did not reveal any abnormalities. After excluding absolute contraindications in
February 2022, the patient began taking oral Upadacitinib extended-release tablets at a dose of 15 mg once daily.

Table | Basic Information of 5 Patients of AA Treated with Upadacitinib

Patient | Patient 2 Patient 3 Patient 4 Patient 5
Genders M M F M F
Age(Years) 48 20 42 40 51
History of 6 5 3 10 3
AA(Years)
Comorbidities AD, Hepatitis B None None None None

(0/1/2/3/6 month)

Previous Antihistamines, TCS, Glucocorticoid (injected TCS, Glucocorticoid Glucocorticoid Glycyrrhizin, Vit B,

therapies Minoxidil, Micro into skin lesions), Micro (injected into skin (injected into skin Minoxidil, Glucocorticoid
needle therapy, TCM needle therapy, TCM lesions), TCM lesions), Minoxidil (injected into skin lesions)

Upadacitinib 6 6 6 3 6

duration(Months)

SALT 100/69.7/46/17.3/0 100/81.4501/19.8/0 834/61.4/37.5/6.7/0 100/71.9/42.1/26.8/- 70.3/58.2/39.6/14.7/0

Side effect

None

None

None

None

None

Abbreviations: AA, Alopecia Areata; M, Male; F, Female; AD, Atopic Dermatitis; TCS, Topical glucocorticoids; TCM, Traditional Chinese Medicine; Vit B, Vitamin B; SALT,
Severity of ALopecia Tool.
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Figure | Photos of Patient I’s hair and skin under the dermoscope. (A-D) These photos were taken before treatment, | month, 2 months and 3 months after treatment. It
can be seen that the patient’s hair is gradually growing back and the area of hair loss is gradually decreasing in size. (E and F) These photographs were taken under
a dermatoscope before and 2 months after treatment, showing the patient’s hair regrowth post-treatment.

One month after taking the medication, the SALT score was 81.4. Two months after taking the medication, the SALT
score was 50.1. Three months after starting the medication, the SALT score was 19.8. Reexamination of relevant safety
indicators did not reveal any significant abnormalities. Six months after taking the drug, the patient did not experience
significant hair loss, with a SALT score of 0.

Case 3: Female, 42 years old. The patient has been experiencing recurrent flaky scalp alopecia for 3 years. The
SALT score is 83.4. The hair-pulling test was positive. The patient had previously received ineffective treatment
(Table 1). Relevant auxiliary examinations were completed: thyroglobulin antibody 134 IU/mL, 25-hydroxyvitamin
D: 7.81 ng/mL, and there were no abnormality in blood routine, liver and kidney function, infection markers,
carcinoembryonic antigen + alpha-fetoprotein, mycobacterium tuberculosis spot test, and anti-nuclear antibody. After
excluding contraindications, the patient began taking oral Upadacitinib extended-release tablets at a dose of 15 mg
once daily in February 2023.

One month after starting the medication, the SALT score dropped to 61.4. Two months later, the SALT score was
37.5. Three months after starting the medication, the SALT score was 6.7. Upon reexamining the relevant safety
indicators, no obvious abnormalities were found. Six months after taking the drug, the SALT score was 0.

Case 4: Male, 40 years old. The patient has experienced hair loss for 10 years. The SALT score was 100. The
patient had previously undergone diverse treatment (Table 1), but neither showed significant improvement. The patient
still suffered recurrent hair loss. Complete related auxiliary tests: urine routine: occult blood 1+ (20 cells/uL), glucose
1+ (5.6 mmol/L), protein 1+ (0.3 g/L), epithelial cells 7/uL; stool routine: weakly positive for occult blood; 25-
hydroxyvitamin D assay: 15.44 ng/mL; antithyroid peroxidase antibody 197 IU/mL; liver and kidney functions
revealed a slight increase in transaminases. Blood routine + whole blood C-reactive protein, blood sedimentation,
coagulation tetrograms, alpha-fetoprotein + carcinoembryonic antigen, mycobacterium tuberculosis spot test, infection
markers, liver and kidney function + electrolytes, hepatitis B virus DNA and chest CT did not show apparent
abnormalities. Due to the patient’s slightly elevated transaminases and abnormal results of stool and urine tests, we
requested regular reexamination of liver and kidney function as well as stool and urine tests for monitoring purposes.
After excluding absolute contraindications, the patient was started on oral Upadacitinib extended-release tablets
(15mg) once daily in May 2023.
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One month after starting the medication, the SALT score was 71.9. Two months after starting the medication, the
SALT score was 42.1. Three months after starting the medication, the SALT score was 26.8. The patient was lost to
follow-up six months after starting the drug, and no further information could be obtained.

Case 5: Female, 51 years old. The patient has experienced hair and eyebrow loss for 3 years, which has worsened
over the past 6 months. The hair-pulling test was positive, with a SALT score of 70.3. The patient had a history of
alopecia areata 10 years ago, which was treated and resolved. She had been treated with a few kinds of treatment without
significant improvement (Table 1). Complete relevant auxiliary tests: liver and kidney function: urea 2.18 mmol/L,
creatinine 39.7 umol/L, alanine aminotransferase 60 U/L, methionine aminotransferase 40 U/L, glutamate dehydrogenase
34.4 U/L; 25-hydroxyvitamin D 14.04 ng/mL; blood routine, thyroid function, infection markers, stool routine, DIC test,
blood sedimentation, immunoglobulin E, alpha-fetoprotein, carcinoembryonic antigen, electrocardiogram, and chest
X-ray showed no abnormalities. Due to the patient’s mild abnormalities in liver and kidney function tests, we
recommended regular monitoring of their liver and kidney function. After excluding contraindications, the patient
began taking Upadacitinib extended-release tablets, 15 mg once daily, in May 2023.

One month after taking the medication, the hair pulling test was negative, and the SALT score was 58.2. Two months
after starting the medication, the SALT score was 39.6 points. Three months after starting the medication, the SALT score
was 14.7. Upon reexamination, the relevant safety indicators did not reveal any significant abnormalities. Six months
after taking the drug, the SALT score was 0.

Basic Information of 5 Patients are shown in Table 1.

Discussion

Genetic, environmental, and immune factors, particularly those related to T lymphocytes and cytokines, may play
a crucial role in the pathogenesis of AA.? Although the pathogenesis of AA cannot be fully clarified at present, this
lack of understanding has resulted in the absence of highly specific and satisfactory preventive and therapeutic methods
for AA.%7 AA is primarily characterized by patchy hair loss, and in severe cases, there may even be complete loss of hair,
eyebrows, pubic hair, and other body hair all over the body, resulting in generalized or total baldness. Although the
systemic effects of these clinical manifestations on internal organs are not clear, they seriously damage the appearance of
patients. Additionally, AA has a chronic course, is prone to recurrent episodes, and is prevalent in young and middle-aged
women, leading to significant physical, psychological, and economic burdens for patients. Therefore, we believe that AA
is particularly important in the treatment of halting hair loss as soon as possible and promoting new hair growth to restore
appearance. Animal experiments in mice have revealed that the pathogenesis of AA involves the activation of CDS8
+NKG2D+ T cells to produce INF-y, with the involvement of JAK1 and JAK3. The activation of follicular epithelial
cells by INF-y, mediated by JAK1 and JAK2, leads to an increase in the level of IL-15. IL-15, in turn, binds to specific
receptors on the surface of CD8+NKG2D+ T cells, resulting in an elevation of INF-y levels mediated by JAK1 and
JAK3. The presence of INF-y may cause the breakdown of the immune immunity mechanism of the hair follicle, making
the hair follicle vulnerable to attack by the auto-immune system. This can result in the clinical manifestation of hair
loss.®>? The positive feedback pathway thus formed may lead to difficulties in breaking the cycle with conventional
topical and oral anti-inflammatory treatments, resulting in poor therapeutic efficacy and recurrent of AA. Therefore,
using JAK inhibitors to block the JAK signaling pathway and disrupt the positive feedback loop may emerge as a new
strategy for treating AA.

JAK inhibitors are effective in downregulating INF-y signaling by inhibiting JAK activity. This has been confirmed
by previous animal experiments and clinical observations.'® Upadacitinib is an oral JAK1 inhibitor that has been found to
have significant efficacy in treating rheumatoid arthritis, moderate-to-severe atopic dermatitis, and ankylosing
spondylitis.'" Baricitinib, Tofacitinib, Ruxolitinib have been used for AA treatment and achieved good efficacy in the
past,'>"'> but the reports on Upadacitinib for AA are still rare. A case of childhood alopecia areata from Poland was
reported to have a satisfactory outcome after twelve weeks of treatment with Upadacitinib. No adverse safety events were
observed during or after the treatment.'® In a retrospective case study of patients with alopecia areata, it was found that
alopecia areata significantly improved in all three adult patients after 3-8 months of oral Upadacitinib.!” Upadacitinib
demonstrated efficacy and safety in the treatment of alopecia areata in a larger, longer follow-up retrospective study
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involving 25 patients.'® Based on reported cases and studies to date, Upadacitinib has a dual therapeutic effect in patients
with atopic dermatitis and alopecia areata.'® Although some of these cases were for the treatment of atopic dermatitis,
improvement in the presence of alopecia areata in the patients was also observed.?* 2

We reported five patients with diverse backgrounds and varying severity of AA. They had all undergone various
conventional therapies before receiving treatment with Upadacitinib, but had not achieved satisfactory results. After
using Upadacitinib, all five patients achieved satisfactory results, with four of them reaching a SALT score of 0 after six
months of medication.

Patient 4 was lost to follow-up after three months of taking the medication, so there was no information available
about his subsequent treatment status. However, Patient 4’s SALT score showed significant improvement after three
months of medication compared to the baseline period. (16—18). Improvement in both atopic dermatitis and AA has been
reported in patients with concurrent atopic dermatitis and AA using Upadacitinib.>'**** Patient 1, who had atopic
dermatitis combined with AA, had both conditions controlled with Upadacitinib. It may be possible to provide limited
clinical evidence supporting the dual role of Upadacitinib in controlling atopic dermatitis and AA. Patient 1 was found to
have viral hepatitis B. Although there have been reported side effects related to the reactivation of the hepatitis B virus
with Upadacitinib,'" patient 1 had his hepatitis B DNA monitored before and after treatment, and no abnormalities were
detected. He was also asked to follow up with the hepatologist’s clinic to monitor his hepatitis B condition while taking
Upadacitinib. All five patients underwent blood count, liver and kidney function, infection marker, tuberculosis infection,
and tumor history or tumor marker examinations before starting Upadacitinib. Upadacitinib was administered only after
excluding contraindications, and no significant abnormalities were found in the safety indexes of blood routine as well as
liver and kidney function after three months of administration.

In conclusion, we have found that satisfactory results can be achieved quickly in the treatment of AA with
Upadacitinib, particularly in patients who have not responded to conventional therapy. However, the use of
Upadacitinib for the treatment of AA is still considered off-label, and its administration must be closely monitored for
potential adverse reactions, including infection, tuberculosis, and tumors. Secondly, further investigation is needed to
assess the effectiveness of Upadacitinib treatment for AA, determine how to reduce the dosage once the treatment is
effective, and establish the timing for discontinuation of the drug in order to reveal the results.

Conclusion

Although Upadacitinib is not currently approved for the treatment of AA, our current study based on five clinical cases
shows that Upadacitinib has demonstrated efficacy in improving the condition of AA. However, it is worth noting that the
effectiveness and safety of Upadacitinib have yet to be demonstrated in larger, rigorous, multicenter, randomized
controlled trials. The current use of this drug for treating AA raises concerns about off-label use and high costs.
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