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Baricitinib demonstrated efficacy and tolerable safety in clinical trials for atopic dermatitis (AD); however, real-world data are limited. We examined effectiveness and safety of baricitinib, and laboratory data in AD patients treated with baricitinib in our department. We also evaluated baseline clinical severity in responders and non-responders. All adult AD patients treated with baricitinib in our department between January 2021 and February 2023 were included. Data on 30 Japanese AD patients were analyzed. Objective severity scores and patient-reported outcomes improved at one and 3 months, except for the affected body surface area at 1 month. The proportions of patients who achieved eczema area and severity index-50% improvement were 30.0% (9/30) at 1 month and 53.3% (16/30) at 3 months. There were no significant changes in AD biomarkers. No significant difference was observed in baseline clinical severity between responders and non-responders. No significant changes were observed in laboratory results except for increased serum creatine phosphokinase levels at 3 months. One case of herpes zoster and one case of ocular herpes were observed. Baricitinib showed mild effectiveness and favorable safety including laboratory findings. Biomarkers did not reflect clinical improvement. Further study is needed to identify characteristics of responders.
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INTRODUCTION
Recently, several systemic therapies have been approved for atopic dermatitis (AD) [1]. Among them, baricitinib demonstrated efficacy and tolerable safety in clinical trials for AD [2–4]; however, real-world data are limited. Real-world data can be different from results of clinical trials due to their strict inclusion and exclusion criteria [5, 6]. We examined the effectiveness and safety of baricitinib, and laboratory data in AD patients treated with baricitinib in our department. In addition, we also evaluated baseline clinical severity in responders and non-responders in order to explore which patients could benefit most from baricitinib.
METHODS
All adult AD patients treated with baricitinib in our department between January 2021 and February 2023 were included. Under the Japanese insurance system, baricitinib is indicated only for AD patients meeting certain criteria, which are the same as the criteria for dupilumab [5]. Data were collected retrospectively from patients’ charts. This study was approved by the Teikyo University Institutional Review Board (22-015). As for statistical analyses, GraphPad Prism 8.4.3 (GraphPad Software, Boston, MA) was utilized. Shapiro-Wilk test was performed for normality. For multiple comparisons, ordinary one-way analysis of variance or Kruskal-Wallis test was performed. Then, if significant difference was observed, Dunnett’s multiple comparisons test or Dunn’s multiple comparisons test was further conducted. For comparisons for two groups, unpaired t-test or Mann-Whitney test was conducted.
RESULTS
Data on 30 Japanese AD patients were analyzed. Baseline characteristics are summarized in Table 1. Regarding systemic therapies within 6 months before initiating baricitinib, nine patients had received dupilumab, three had received cyclosporine, and one had received upadacitinib. The reasons for switching from those systemic therapies to baricitinib included the following: persistent facial rash after long-term use of dupilumab, reluctance to continue long-term systemic therapy and wishing to discontinue systemic therapy by switching to baricitinib and tapering it, concomitant alopecia areata, and acne during upadacitinib treatment. Twenty-eight patients received 4 mg/day of baricitinib, while two received 2 mg/day.
TABLE 1 | Baseline demographics and characteristics of patients analyzed in this study.
[image: Table 1]Objective severity scores and patient-reported outcomes significantly improved at one and 3 months, except for the affected body surface area (BSA) at 1 month in all patents and in patients who did not receive any systemic therapy within 6 months before initiating baricitinib (naïve) (Dunnett’s multiple comparisons test or Dunn’s multiple comparisons test; Figure 1). In patients who switched from other systemic therapy to baricitinib within 6 months before initiating baricitinib (switch), tendency of improvement in objective severity scores and patient-reported outcomes was observed, although there was no significant difference (ordinary one-way analysis of variance or Kruskal-Wallis test). The proportions of patients who achieved eczema area and severity index (EASI)-50% improvement were 30.0% (9/30) at 1 month and 53.3% (16/30) at 3 months; the proportions who achieved EASI-75% improvement were 20.0% (6/30) at 1 month and 23.3% (7/30) at 3 months. There were no significant changes in AD biomarkers (Mann Whitney test for the serum IgE level and Kruskal-Wallis test for the others; Figure 2).
[image: Figure 1]FIGURE 1 | Effectiveness in objective severity assessments and patient-reported outcomes before and after baricitinib treatment for AD in all patients (n = 30), patients who did not receive any systemic therapy within 6 months before initiating baricitinib (Naïve) (n = 17), and patients who switched from other systemic therapy to baricitinib within 6 months before initiating baricitinib (Switch) (n = 13). Mean values are shown and bars represent standard errors. Shapiro-Wilk test was performed to test for normality, and then Kruskal-Wallis test or Dunnett’s test was conducted for comparison. *p < 0.05, **p < 0.01. IGA, investigator’s global assessment; EASI, eczema area and severity index; H&N, head and neck; BSA, body surface area; DLQI, dermatology life quality index; POEM, patient-oriented eczema measure; VAS, visual analogue scale.
[image: Figure 2]FIGURE 2 | Biomarkers of atopic dermatitis before and after baricitinib treatment for AD in all patients (n = 30), patients who did not receive any systemic therapy within 6 months before initiating baricitinib (Naïve) (n = 17), and patients who switched from other systemic therapy to baricitinib within 6 months before initiating baricitinib (Switch) (n = 13). Mean values are shown and bars represent standard errors. LDH, lactate dehydrogenase; TARC, thymus and activation-regulated chemokine; IgE, immunoglobulin E.
In order to explore whether baseline clinical severity affected effectiveness, we compared baseline values in responders (patients who achieved EASI-50 at 3 months) with non-responders (patients with EASI reduction rate <50% at 3 months). No significant difference was observed (baseline EASI, 22.1 ± 8.7 vs. 24.8 ± 20.0, unpaired t-test, p = 0.6846; baseline affected BSA, 42 ± 20.7 vs. 51.4 ± 29.4, unpaired t-test, p = 0.4193). Neither was it when responders were defined as patients who achieved EASI-75 at 3 months (baseline EASI, 22.2 ± 4.7 vs. 23.3 ± 15.9, unpaired t-test, p = 0.8728; baseline affected BSA, 37.1 ± 17.5 vs. 48.7 ± 26.0, unpaired t-test, p = 0.3214).
Six patients (20%) discontinued baricitinib within 3 months (two in 1 month, four in 3 months) due to insufficient efficacy; four of them switched to upadacitinib and two switched to dupilumab. EASI at the withdrawal was 16.2 ± 8.0, which was significantly higher than that at 3 months in patients who continued baricitinib (8.67 ± 14.0, Mann Whitney test, p = 0.0171).
Regarding laboratory findings concerning the safety of baricitinib [7], no significant changes were observed (ordinary one-way analysis of variance or Kruskal-Wallis test) except for increased serum creatine phosphokinase (CPK) levels at 3 months compared with baseline values (Dunn’s multiple comparisons test, baseline vs. at 3 months, 106.5 ± 57.0 vs. 150.7 ± 79.2, p = 0.0297; Figure 3). As for adverse effects, acne and/or folliculitis was observed in seven patients (23.3%), elevated serum CPK levels in seven patients (23.3%), elevated liver enzymes in one patient (3.3%), and elevated total bilirubin in one patient (3.3%). No patient discontinued baricitinib due to these adverse effects. One case (3.3%) of herpes zoster was observed after 3 months of administering baricitinib, leading to discontinuation of baricitinib. One case (3.3%) of ocular herpes was observed after 3 months of administering baricitinib, leading to dose reduction. No malignancy, thrombosis/embolism, or cardiovascular event was observed.
[image: Figure 3]FIGURE 3 | Laboratory data concerning the safety of baricitinib before and after baricitinib treatment for AD. Mean values are shown and bars represent standard errors. Shapiro-Wilk test was performed to test for normality, and then Dunnett’s test was conducted for comparison. *p < 0.05. WBC, white blood cell; CPK, creatine phosphokinase; TC, total cholesterol; LDL, low-density lipoprotein cholesterol; AST, aspartate aminotransferase; ALT, alanine aminotransferase.
DISCUSSION
The effectiveness and safety profiles in our study were similar to those obtained in clinical trials [2] and other real-world data [8–10]. In addition, our study demonstrated favorable laboratory data in AD patients receiving baricitinib in the real-world setting for the first time, as in clinical trials [7].
Our study indicated that AD biomarkers did not reflect clinical improvement during baricitinib treatment, whereas Uchiyama et al. [8] reported improvements in eosinophil count and serum thymus and activation-regulated chemokine (TARC) levels in a study of 14 patients. According to the report by Hagino et al. [9], after baricitinib treatment, eosinophil count and serum levels of TARC and lactate dehydrogenase (LDH) significantly decreased at week 4, compared with baseline levels. However, TARC and LDH levels significantly increased at week 12, compared with those at week 4. The IgE value was not altered at week 4 or 12, compared with baseline level. This inconsistency among these reports suggests that these biomarkers could not reflect clinical improvement during baricitinib treatment.
Thyssen et al. [11] identified and characterized patients who are likely to benefit most from baricitinib by analyzing data of clinical trials. They revealed that patients with moderate-to-severe AD and BSA affecting 10%–40% and severe itch were characterized as likely to benefit most from baricitinib 4-mg topical corticosteroid combination therapy, and were most likely to show favorable response rates in improving AD signs and symptoms, specifically itch. Furthermore, Silverberg et al. [12] identified responders/partial responders and non-responders at 16 weeks after baricitinib treatment, then, compared baseline characteristics including EASI and affected BSA. They revealed that the baseline EASI and affected BSA in responders/partial responders were lower than those in non-responders, indicating that moderate AD patients could benefit more from baricitinib than severe AD patients. In our study, for exploring whether baseline clinical severity affected effectiveness, we compared baseline EASI and affected BSA in responders with non-responders; however, no significant difference was observed. Further accumulation of real-world data is needed clarify this difference between clinical trials and real-word data.
In conclusion, baricitinib showed mild effectiveness and favorable safety including laboratory findings. Biomarkers did not reflect clinical improvement. Further accumulation of real-world data is needed to identify patients who can benefit most from baricitinib.
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Age, year 318 + 114 (range 15-56 years)
Gender (Female: Male) 1020

BMI 24255

Duration of AD, year, year 252+ 119

Presence of or a history of asthma

3 (including having a childhood history of asthma)

Presence of or a history of rhinitis 19
Presence of or a history of conjunctivitis 2
1GA 294 £+ 1.02
EASI 202 +132
Head and neck EAST 2.15 £ 1.61
V Affected BSA, % 451 + 238
DLQI 80 +48
V POEM 134 £ 69
'VAS score of pruritus 45 + 230
Eosinophil count (/uL) 360.4 + 2362
Serum LDH level (U/L) 2159 + 463

Serum TARC level (pg/mL)

Serum IgE level (IU/mL)

1654.0 + 2630.5

6696.3 + 17,440

The characteristics of the patients at the start of baricitinib treatment are shown. BMI, body mass index; AD, atopic dermatitis; IGA, Investigator’s Global Assessment; EAS], eczema area
and severity index; BSA, body surface area; DLQI, dermatology life quality index; POEM, patient-oriented eczema measure; VAS, visual analogue scale; LDH, lactate dehydrogenase;
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