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Objectives: Standardized criteria for disease activity and end of treatment of systemic treatment of atopic dermatitis have not been established. The objective of this study is to explore the experience using upadacitinib retrospectively, to find clues to weaning from systemic treatment, and to determine the algorithm for setting treatment goals and terminating systemic treatment.Methods: Fourteen patients treated with upadacitinib between 1 November 2021 and 31 December 2023 were enrolled in the study. Topical anti-inflammatory treatments were combined. Treatment outcomes were established according to the European Task Force of Atopic Dermatitis guidelines. To evaluate disease status and control, we adopted the Treat to target strategy. Changes in serum biomarkers (TARC and IgE) were also observed.Results: All patients achieved EASI 50 after 52 weeks. At 76 weeks, 80% and 30% of patients achieved EASI 75 and EASI 90, respectively. Four patients completed upadacitinib, five patients discontinued treatment, and five patients remained on treatment. Two patients achieved complete remission without topical anti-inflammatory treatment. Two patients discontinued due to adverse events. Patients with better treatment adherence, mainly topical treatment, tended to be able to withdraw from UPA. IgE increased from baseline in 11 patients (78.6%) and TARC increased in 14 patients (100%). These biomarkers decreased from the peak 24–48 weeks after initiating treatment, after the improvement of eczema.Conclusion: Combining systemic and topical treatments effectively induces remission in AD patients. Transitioning off systemic treatment begins by achieving remission maintained solely with topical therapy, emphasizing the importance of adherence.Keywords: adolescent, atopic dermatitis, Janus kinase, treat-to-target strategy, upadacitinib
INTRODUCTION
Recently, systemic treatment of atopic dermatitis (AD) by molecularly targeted therapeutics has become popular. Systemic treatment is recommended for patients, including adolescents, with moderate-to-severe AD who do not adequately respond to topical anti-inflammatory drugs [1]. Upadacitinib (UPA), a systemic treatment for moderate-to-severe AD, is a potent inhibitor of Janus kinase 1 (JAK1). UPA suppresses the transduction of AD-related cytokines, including IL-4, IL-13, IL-31, and TSLP. The efficacy and safety of UPA have been demonstrated in phase III trials, and the success rate for inducing remission is increasing [2–4]. The criteria for UPA induction are clearly stated, and remission is possible if the criteria are met. However, no standardized algorithm for disease activity or drug termination during systemic treatment has been established, and clinicians are forced to respond on an individual basis at their discretion in clinical practice. The objective of this study is to explore the retrospectively explore UPA experiences to identify clues to weaning from systemic treatment and to determine an algorithm for setting treatment goals and terminating systemic treatment.
MATERIALS AND METHODS
Patients
Patients with AD, who were treated with UPA between 1 November 2021 and 31 December 2023, were enrolled in the study. The UPA implementation criteria were as follows: Investigator’s Global Assessment (IGA) Score of 3 (moderate) or higher, Eczema Area and Severity Index (EASI) score of 16 or higher, or a severely inflamed skin rash over a large area of the face [5–7]. The diagnosis and severity classification of AD were determined based on the Japanese guidelines. UPA (15 mg) was administered orally once a day, and topical anti-inflammatory treatment and skincare were continued. Dupilumab (DUP) treatment was switched to UPA. Topical anti-inflammatory treatments were temporarily intensified during flare-ups, and the UPA dose was increased to 30 mg, depending on the severity of the disease.
Data collection
The following data were extracted from medical records: patient characteristics; clinical indices, including EASI, body surface area (BSA) [8], IGA, the self-reported Patient Global Assessment of (PtGA) of disease severity, Pruritus Numerical Rating Scale (Pruritus NRS) [9], the Patient-Oriented Eczema Measure (POEM) [10] and the Children’s Dermatology Life Quality Index (CDLQI) [11]; and serum biomarkers, including total serum IgE levels (IgE), thymus and activation-regulated chemokine (TARC), eosinophil count, and lactate dehydrogenase (LDH).
Patient follow-up
Patients were followed up every 4 weeks and clinical indices were measured. Serum biomarkers (TARC and IgE) were measured before starting treatment and at 4, 12, 24, 48, 72, and 96 weeks after starting treatment. To evaluate disease status and control, we adopted the treat-to-target (T2T) strategy [12]. T2T strategy consisted of PtGA (Patient global assessment), the EASI (Disease domain), Pruritus NRS, POEM, and CDLQI. If the global assessment goal was reached and at least one of the disease domains was achieved, the treatment was continued (Continuation: C). If one of the disease domains was not achieved, treatment was optimized through discussion between the healthcare provider and patient (Discuss and Optimize: D/O). If at least one of the patient’s global assessment goals and disease domains was achieved, the treatment was modified (M) (Figure 1).
[image: Figure 1]FIGURE 1 | Treat-to-target strategy. PtGA, Patient self-reported Global Assessment of disease severity; EASI, Eczema Area and Severity Index; Pruritus NRS, Pruritus Numerical Rating Scale; POEM, Patient-oriented eczema measure; CDLQI, Children’s Dermatology Life Quality Index.
Outcomes
Endpoints were reaching the treatment goals. The treatment goals were defined according to the European Task Force of Atopic Dermatitis (ETFAD) [13] as follows: 1) complete remission (CR), no flare-up for 8 weeks without topical treatment (topical corticosteroids, calcineurin inhibitors, delgocitinib and difamilast); 2) incomplete remission (IR): no flare-up for 8 weeks and using less than 30 g/month topical treatment in children and less than 60 g/month topical treatment after patients age 15 years or older; 3) control (Co), using systemic treatment and/or topical treatment of more than 30 g/month in children and less than 60 g/month age 15 years or older. Patients were divided into three groups based on outcomes at the end of observation: terminating UPA, discontinuing UPA, and ongoing UPA. The outcomes and the reasons for the outcomes were examined retrospectively. The rate of achieving EASI 50/EASI 75/EASI 90, the rate of EASI transition, the rate of achieving IGA 0/1 (the percentage of patients with an IGA of 0 or 1), and the percentage of patients with improved pruritus NRS by at least 4 points from baseline were evaluated.
Statistical analysis
Data normality was checked using the Shapiro–Wilk test. Groups were compared using Mann–Whitney U tests. EZR (Saitama Medical Center, Jichi Medical School) was used for statistical treatment. p < 0.05 was considered statistically significant.
RESULTS
Patient backgrounds
Fourteen patients, aged 12–19 (median, 15 years) years when beginning UPA treatment, were included in the study. The average EASI scores were 37.8 (28.4–40.3) and 80% (71.3%–80%) BSA was affected in all patients with more than severe disease [median (interquartile range: IQR)]. All patients had AD for more than 10 years, with repeated exacerbations and remissions and a mixture of chronic findings, including lichenified lesions, pruritic nodules, serous papules, and crusts [median (IQR)]. Facial and pruritic types were more common, but the erythroderma type was present in two patients. Three patients used DUP for 90–100 weeks before starting UPA treatment; these patients only achieved EASI 50 before switching to UPA. The preintroduction treatment details, pre-treatment IGA, pruritus NRS, POEM, CDLQI, IgE, TARC, LDH, and peripheral blood eosinophil counts are shown in Table 1.
TABLE 1 | Patient characteristics at baseline.
[image: Table 1]Efficacy
The patients were observed for a maximum of 96 (30–64) weeks [median (IQR)]. EASI score changes are shown in Figure 2A. In most cases, the symptoms rapidly improved after 4 weeks of treatment with UPA. EASI 50, EASI 75, and EASI 90 scores were evaluated up to 96 weeks after beginning treatment; 78.6% of patients achieved EASI 50 at 4 weeks and maintained EASI 100 after 52 weeks. EASI 75 was achieved by four patients at 4 weeks, 69.2% at 52 weeks, and 80% at 76 weeks. EASI 90 was achieved by 30% of patients at 76 weeks (Figure 2B). The percentage of patients achieving IGA 0/1 and pruritus NRS improvements of 4 or more points from baseline increased significantly at 4 weeks of treatment, followed by a flat to gradual improvement trend after 4 weeks (Supplementary Figure S1). At the end of the observation period, four patients ended UPA treatment, five patients discontinued UPA treatment, and five patients were continuing UPA treatment.
[image: Figure 2]FIGURE 2 | (A) Progress in Eczema Area and Severity Index (EASI). (B) Achievement rates of EASI 50, EASI 75, and EASI 90 over 96-week treatment period. Number of patients included varied depending on treatment progress at the end of the observation period.
Patients terminating UPA treatment
The median duration of UPA treatment was 60 (52–61) weeks [median (IQR)]. The four patients who achieved EASI 80 could be managed with topical anti-inflammatory drugs or moisturizers alone after completion of treatment. These four patients were managed with only anti-inflammatory topical drugs or moisturizers since the end of the study and are progressing to CR or IR without flare-ups (Table 2).
TABLE 2 | Patients terminating upadacitinib treatment.
[image: Table 2]Patients discontinuing UPA treatment
Five patients discontinued UPA treatment (Table 3). The median duration of UPA treatment was 36 (28–56) weeks [median (IQR)]. The reasons for discontinuation included financial burden in three patients and adverse events, including acne and blood creatinine kinase (CPK) elevation in one patient each. Case 5 was originally on DUP for 92 weeks but could not achieve EASI 50 and was switched to UPA. Four weeks after switching to UPA, the patient achieved EASI 75, but had an acne exacerbation and switched back to DUP at 16 weeks. The DUP was completed at 60 weeks, EASI 90 was achieved at 72 weeks, and the patient is now in CR. Case 12 had an elevated CPK of 772 U/L, so the UPA was terminated, and the patient was transitioned to management with topical corticosteroid (TCS) and difamilast.
TABLE 3 | Patients discontinuing upadacitinib therapy.
[image: Table 3]Patients with ongoing UPA
At the end of the observation period, five patients were still undergoing UPA treatment (Table 4). Three patients (cases 1, 4, and 14) exhibited poor treatment adherence, including neglected UPA medication or inadequate topical treatment or skin care, such as not being able to take a bath. After consulting with the patients and their guardians, treatment was continued because further improvement could be expected with appropriate topical treatment. Eczema status and adherence improved in one patient (Case 1). Cases 1 and 13 were given a C on T2T strategy but continued UPA treatment because they had not achieved 8 weeks of flare-free status.
TABLE 4 | Patients with ongoing upadacitinib therapy.
[image: Table 4]Biomarkers
After starting UPA treatment, IgE increased from baseline in 11 patients (78.6%) and TARC increased in 14 patients (100%). IgE peaked in 5 (35.7%) patients at 24 (24–42) weeks and TARC peaked in 11 (78.6%) patients at 24 (24–36) weeks (Figures 3A, B). No significant changes were observed in eosinophil counts before and after treatment (Figure 3C).
[image: Figure 3]FIGURE 3 | Change in biomarkers before and 4, 12, 24, 48, 72, and 96 weeks after treatment in all 14 patients who started treatment with upadacitinib. (A) Total serum IgE level. (B) Thymus and activation-regulated chemokine (TARC) level. (C) Blood eosinophil counts.
Safety
Adverse events included acne in three patients, elevated blood CPK in two patients (highest 772 IU/L and 434 IU/L), stye in one patient, COVID-19 infection in one patient, and influenza infection in two patients. In all patients, acne improved after using topical nadifloxacin and benzoyl peroxide. No oral antibiotics were necessary. UPA was discontinued in the patient with a CPK of 772 IU/L. Both patients with elevated CPK levels were untreated and CPK levels spontaneously decreased. One patient with acne was switched from UPA to DUP and exhibited improvement. No liver dysfunction, renal dysfunction, hemopenia, or adverse events led to the discontinuation of the drug.
DISCUSSION
In this study, 4 of 14 patients who were treated with UPA were able to withdraw from UPA, with a median treatment duration of 60 weeks (52–61 weeks). Patients with better treatment adherence, mainly topical treatment, tended to be able to withdraw from UPA. Two of the four patients who weaned from UPA were able to achieve CR without the need for topical anti-inflammatory drugs. To the best of our knowledge, this is the first report of a combination of T2T strategy and goal setting that incorporates the frequency of flare-ups and treatment leading to weaning from UPA.
The efficacy of systemic treatment using molecularly targeted therapeutics in AD has been demonstrated [2–4]. In this study, the results of remission induction were comparable to those in clinical trials. However, the potential recurrence after discontinuation of systemic treatment, prolongation of systemic treatment, and difficulties in weaning off systemic treatment are concerning. In this study, more patients in the CR/IR group who weaned off from UPA exhibited better adherence, including topical treatment adherence, compared with patients in the Co group, and patients in the Co group had better adherence than patients in the CR/IR group. Maintaining treatment adherence is the key to successful treatment. Adolescent patients tend to have lower adherence compared to other age groups due to misinformation, the establishment of their own management methods, and decreased contact with healthcare providers [14]. Systemic treatment is fast-acting, improves eczema and itching, and reduces BSA [2–4]. Reduced BSA is expected to decrease the amount of time spent on topical treatment and skin care and the amount of ointment use, thus reducing the burden of daily management and improving treatment adherence. Once symptoms improve in response to systemic treatment, topical treatment and skin care are often neglected. Topical treatment is important for maintaining long-term remission and weaning from systemic therapy. It is important to fully educate patients about the necessity of topical treatment as adherence can be expected to increase with improvements in BSA.
In clinical practice, even if UPA is effective, reduced dosage or discontinuation is sometimes required for various reasons, including financial burden, adverse events, and patient anxiety due to long-term administration. UPA treatment was discontinued in this study due to financial burden and adverse events. In Japan, the subsidy system for medical expenses for children covers different ages in different municipalities. In the patient’s area, the eligibility for medical expenses was limited to 15 years of age, and the patient was no longer able to continue UPA. In the phase III study (AD Up study), discontinuation was considered when the CPK elevation was >4 times the normal value [3]. In this study, the upper limit of normal (ULN) was approximately 2.8 times higher than the ULN, but UPA was discontinued due to patient and family concerns. Acne is the most frequent adverse event in patients treated with UPA, especially in adolescents compared to adults [2–4]. Acne can be improved with standard treatment [15], but in this study, UPA was discontinued due to the child’s strong aversion to acne, prioritizing adherence and motivation.
The T2T strategy has been proposed as a management method for the systemic treatment of moderate-to-severe AD, and this strategy may be effective in understanding the pathophysiology of AD, maintaining treatment adherence, and preventing treatment rampancy [16, 17]. The T2T strategy has also been employed for treating rheumatoid arthritis [18] and inflammatory bowel disease [19], providing good control and preventing random dosing. This study confirmed that its efficacy in maintaining eczema control, motivation, and adherence.
In this study, total IgE levels and TARC were increased compared with baseline and deviated from EASI and clinical symptoms, suggesting the involvement of IL-21 and IL-31. IL-21 is a negative regulator of IgE production that inhibits IgE class switching via JAK1.3/STAT3. UPA-induced inhibition of this negative regulator may promote IgE class switching [20]. IL-31 has been recognized as having a dual role in Th2-type inflammation: it activates Th2-type inflammation in the early phase of diseases, but it also suppresses Th2-type inflammation through negative feedback in the chronic phase [21]. In an asthma model using IL-31RA knockout mice, it was demonstrated that IL-31R signaling plays a negative regulatory role in inflammation by inhibiting the proliferation of CD4+ T cells, leading to a reduction in Th2-type cytokine production [22]. The JAK/STAT activation of IL-31 involves STAT1/3/5. In patients with chronic AD, IL-31 might be in a state of suppressing Th2-type inflammation. Then, the inhibition of JAK/STAT activation by UPA might lead to the suppression of IL-31 and the activation of IL-4 and IL-13, resulting in the expression of TARC. These biomarkers decreased from their peak 24–48 weeks after initiating treatment, following the improvement of eczema. Future research is needed to determine remission and identify the time lag between improved clinical indices and biomarkers during UPA treatment.
Based on this study, we proposed an algorithm for systemic treatment (Figure 4). “Continuation of T2T strategy” and “flare-free status for at least 8 weeks” were used as good control criteria to determine whether to terminate systemic treatment or to step down treatment. The duration of flare-free status was based on the ETFAD definition. In this study, it was difficult to determine this because the treatment response and control status of individual patients had to be considered. Therefore, “at least 8 weeks” was used. Setting clear goals is important while using the ETFAD definition [13], sharing decision-making, tightly controlling the treatment with T2T strategy [12], and evaluating treatment according to the frequency of flare-ups. One goal of systemic treatment is to reduce the disease severity to a level that allows the maintenance of long-term remission with topical treatment and skin care alone. Thus, repeating the same evaluation after stepping down to topical treatment is important.
[image: Figure 4]FIGURE 4 | Proposed atopic dermatitis systemic treatment algorithm and definitions. * Irritant/allergen avoidance and emollient use are included. ** Topical anti-inflammatory treatment use is <30 g/month in children and <60 g/month after 15 years of age. † Under control using systemic and/or topical anti-inflammatory treatment. T2T, Treat-to-target strategy.
There were several limitations to this study. First, this was a single-center noncontrolled, nonrandomized, retrospective, observational study with a small number of subjects. Second, this study was conducted at a single institution. Thus, the scale was limited. In the future, a prospective study using this algorithm with a large number of cases should be implemented after establishing clear goals and useful evaluation criteria. Furthermore, measuring the T2T strategy in clinical practice is a time-consuming and laborious task, and a more convenient control tool should be considered in the future.
The synergistic effects of systemic and topical treatments can induce remission in patients with AD. Topical treatment is the basis of AD treatment and should be continued after the start of systemic treatment. The first step in weaning patients from systemic treatment is to achieve remission that can be maintained with topical treatment alone. Thus, maintaining treatment adherence is particularly important.
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