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Abstract: Atopic dermatitis (AD) is a common chronic inflammatory cutaneous disease. Upadacitinib, a selective JAK-1 inhibitor,
has been approved as a systemic medication for moderate-to-severe AD in patients aged >12 years. Although previous studies have
examined the safety profile of upadacitinib, this is the first report to describe a potential association between amenorrhea and
upadacitinib or other JAK inhibitors. Herein, we report a rare adverse event of amenorrhea in an adolescent female patient who
was treated with upadacitinib for AD. This case report expands the range of adverse events potentially associated with upadacitinib
therapy.
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Introduction

Atopic dermatitis (AD) is a common chronically relapsing inflammatory skin disorder resulting from the dysregulation of
the type 2 immune response. The clinical manifestations of AD vary according to the onset age and disease severity.
Conventional treatment often exhibits poor efficacy and leads to a high recurrence. Oral Janus kinase (JAK) inhibitors are
a new and emerging treatment option for AD. Among them, upadacitinib is an oral JAK inhibitor with greater inhibitory
potency against JAK-1 than JAK-2, JAK-3, and tyrosine kinase 2. Upadacitinib has been approved to treat moderate-to-
severe AD in adult and adolescent (=12 years of age) patients. The most frequently reported treatment-emergent adverse
events in patients with AD include acne, upper respiratory tract infection, nasopharyngitis, and headache.'> However,
drug-related amenorrhea has rarely been observed in this patient population. Herein, we report a case of a Chinese
adolescent female patient with AD who experienced amenorrhea due to the administration of oral upadacitinib and
subsequently discontinued the medication.

Case Presentation

A 15-year-old female presented with erythematous patches on the facial and periareolar regions for over 10 years. In August 2023,
the patient visited our dermatology clinic with symmetrically generalized lichen-like red patches on the face and the flexion
surfaces of the limbs. Additionally, the patient complained of intense pruritus that severely hampered her quality of life and even
caused sleeping disturbances. The patient had a history of seasonal allergic dermatitis and a family history of allergic
rhinoconjunctivitis in her mother. Furthermore, generalized xerosis of the patient’s skin was observed. Based on the typical
clinical presentation and severity assessment, the patient was diagnosed with severe AD (Eczema Area and Severity Index
(EASI): 30.9; Peak Pruritus Numeric Rating Scale score (PP-NRS: 9). Conventional systemic therapeutic agents, including
systemic corticosteroid therapy and immunosuppressive agents, were refused owing to concerns about the side effects of long-
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Figure | Clinical course of the patient with atopic dermatitis (EASI: Eczema Area and Severity Index; PP-NRS: Peak Pruritus Numeric Rating Scale).

term use. Therefore, treatment with dupilumab, a biologic agent, was initiated in the patient. However, the treatment effect was
found unsatisfactory following a 12-week treatment cycle. The patient still complained of intense pruritus, and the facial rash
continued to expand (EASI: 22.5; PP-NRS score: 8). Given the disease progression and the urgent need for treatment, treatment
with oral upadacitinib (a selective JAK-1 inhibitor) was initiated at 15 mg/day after blood routine examination, biochemistry
analysis, coagulation function test, and chest high resolution CT to rule out severe infections, coagulation dysfunction, hepatic
failure, renal disorder, and tuberculosis. After 12 weeks of upadacitinib treatment, the patient’s skin lesions and pruritus were
notably relieved (EASI: 0.9; PP-NRS score: 0). However, 4 weeks after commencing upadacitinib therapy (EASI: 7.2; PP-NRS
score: 4), the patient became amenorrheic. The patient had menarche at 13 years of age and experienced regular menses at
intervals of 28-35 days. Considering that the patient had no prior episodes of menstrual disorders and reported regular menses, an
association with upadacitinib therapy was highly suspected. The patient remained amenorrheic after 16 weeks of continuous
upadacitinib therapy (EASI: 0.6; PP-NRS score: 0). Thus, the patient decided to discontinue the medication. At 4 weeks after
medication discontinuation (EASI: 8.4; PP-NRS score: 3), the patient’s menstruation resumed and a regular menses cycle was
restored. However, dupilumab therapy was restarted because of AD recurrence, and the patient is being followed up. A summary
of the clinical course of the patient is illustrated in Figure 1.

Discussion
AD is a chronic, recurrent, inflammatory skin disease. This disorder is considered a systemic condition because patients with AD
are often complicated with allergic rhinitis, asthma, and other atopic diseases. AD can be classified into four stages based on age:
infantile (0-2 years), childhood (>2-12 years), adolescent and adult (>12—60 years), and older adult (>60 years) AD.*"*
Adolescent AD has a high prevalence worldwide, with nearly one-third of adolescents experiencing moderate-to-severe AD.>*
This cutaneous disease severely affects the quality of life of affected adolescents, leading to a considerable psychological
burden.”® Due to the insufficient safety and effectiveness provided by traditional systemic therapies (such as systemic corticos-
teroid therapy and immunosuppressive agents), moderate-to-severe AD in adolescents is often ineffectively controlled. Although
dupilumab is used as a first-line systemic medication for treating moderate-to-severe AD in adolescents, its slow onset, limited
clinical efficacy, and limitations in injection methods have restricted its clinical application in certain situations.’ In our case, the
patient did not respond well to dupilumab; therefore, therapy was initiated with upadacitinib, the only selective JAK-1 inhibitor
currently approved in China for moderate-to-severe AD in adolescents.

Upadacitinib was approved by the US Food and Drug Administration in 2022 to treat moderate-to-severe AD. This oral drug is
a highly selective JAK-1 inhibitor that modulates varied key cytokine signaling pathways involved in AD, such as the IL-4, IL-13,
and IL-31 pathways. Upadacitinib has elevated inhibitory activity and selectivity for JAK-1 and extremely low inhibitory activity
against JAK-2-/JAK-3-mediated cytokines. This unique pharmacological feature effectively avoids adverse reactions associated
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with JAK-2/JAK-3 inhibitory activity, thus providing patients with a safer treatment option. Prior studies have examined the safety
profile of upadacitinib at doses of 15 mg and 30 mg for treating moderate-to-severe AD in adolescents and adults, and the results
have demonstrated that the two doses are well tolerated. Moreover, acne, upper respiratory tract infection, and nasopharyngitis are
the most prevalent drug-related adverse events, along with heightened creatine phosphokinase levels and herpes zoster infections
also being reported as common adverse events associated with upadacitinib treatment.'® !> However, most adverse events were
mild and manageable, with only a few patients failing to achieve successful treatment termination. In the case of amenorrhea, our
patient had no prior history of menstrual disorders. However, menstruation ceased after initiating upadacitinib administration and
resumed upon its discontinuation. Therefore, an association between upadacitinib treatment and amenorrhea was strongly
suggested.

Drug-induced or therapeutic amenorrhea is a type of secondary amenorrhea, often resulting from drugs in the uterus or
mental, neurological, sex hormone, and other neuroendocrine functions that can affect the hypothalamic—pituitary—ovarian
(HPO) axis. Drugs can directly or indirectly interfere with the normal neuroendocrine function of the HPO axis via
neurotransmitters and receptors, causing diminished gonadotropin secretion and elevated prolactin levels and consequently
leading to amenorrhea. Common drugs associated with amenorrhea incidence include antipsychotic drugs, anti-anxiety
medications, sedative sleep aids, anti-epileptic and anticonvulsant drugs, sex hormone drugs (such as oral contraceptives or
contraceptive devices using progesterone implants), histamine and histamine H1- and H2-receptor antagonists, chemother-
apy drugs, selective progesterone receptor modulators (eg, mifepristone), weight loss drugs, antihypertensive drugs, and
immunosuppressants.'® Drug-induced amenorrhea is usually reversible, with menstruation typically being restored natu-
rally after medication discontinuation.'* To our knowledge, no case reports have described amenorrhea associated with

upadacitinib or other JAK inhibitors like tofacitinib or baricitinib,'>'®

making this a rare drug-related adverse event. The
underlying mechanisms remain under investigation. It is hypothesized that the JAK-STAT pathway may be involved in the
physiologic signaling action at the ovarian follicle level, leading to this idiopathic reaction.

Upadacitinib treatment-induced amenorrhea is a potential but rare drug-related adverse event. However, several limita-
tions of this case should be highlighted. Firstly, this was a single case so the findings are not generalizable. The relationship
between Upadacitinib treatment and amenorrhea is not clearly established and could be coincidental. Furthermore, the case
does not appear to include a thorough endocrinological work-up (eg, hormonal levels such as FSH, LH, or prolactin) to fully
investigate other possible causes of amenorrhea, that limits the understanding of the exact mechanism. The endocrinological
studies investigating the exact mechanisms are required in the future. Additionally, long-term follow-up is planned, which is
necessary to address how this case impacts future treatment strategies for this patient and others.

Conclusion

This case report presents an adolescent female patient with AD who developed amenorrhea, which may be induced by
the Upadacitinib, thereby broadening the spectrum of potential adverse events associated with therapies using JAK
inhibitors. Unfortunately, the mechanism underlying the occurrence of amenorrhea has not been clarified endocrinolo-
gically. Therefore, endocrinological studies are needed in the future.
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