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patients with moderate-to-severe atopic dermatitis: a real-world clinical  
practice in Japan

Teppei Haginoa , Mai Yoshidab, Risa Hamadab, Hidehisa Saekib , Eita Fujimotoc and Naoko Kandaa 
aDepartment of Dermatology, nippon medical School chiba Hokusoh Hospital, inzai, Japan; bDepartment of Dermatology, nippon medical School, 
tokyo, Japan; cDepartment of Dermatology, fujimoto Dermatology clinic, funabash, Japan

ABSTRACT
Background:  Atopic dermatitis (AD) is a chronic eczematous disease with severe pruritus. Janus kinase 
(JAK) inhibitors, upadacitinib, baricitinib, and abrocitinib, are systemic treatments for AD. The outcomes 
of switching from one JAK inhibitor to another have not been examined.
Objectives:  We assessed the outcomes of switching from baricitinib 4 mg to upadacitinib 30 mg in 
Japanese patients with moderate-to-severe AD.
Methods:  Twenty patients treated with baricitinib 4 mg, showing insufficient response or adverse 
events, were switched to treatment with upadacitinib 30 mg. We evaluated total eczema area and 
severity index (EASI), EASI at head and neck, trunk, upper, or lower limbs, EASI of erythema, edema/
papulation, excoriation, or lichenification, and peak pruritus numerical-rating scale (PP-NRS) at baseline 
(start of baricitinib), weeks 0 (time of switching), and 4 and 12 after switching.
Results:  Total EASI, EASI at each anatomical site, EASI of each clinical sign, and PP-NRS were markedly 
reduced at weeks 4 or 12 compared to week 0. Achievement rates of more than 75% or 90% reduction 
of EASI from baseline significantly improved after switching.
Conclusions:  Switching from baricitinib 4 mg to upadacitinib 30 mg effectively improved rash and 
pruritus.

Introduction

Atopic dermatitis (AD) is a chronic inflammatory skin disease char-
acterized by eczema and pruritus (1,2).The pathogenesis of AD 
involves cytokines, interleukin (IL)-4, IL-13, IL-22, thymic stromal 
lymphopoietin (TSLP), or IL-31 that transduce intracellular signals 
through Janus kinase (JAK)/signal transducer and activator of tran-
scription (STAT) pathway (3–6). Currently, three oral JAK inhibitors, 
upadacitinib, baricitinib, and abrocitinib, are approved in Japan as 
systemic treatments for AD. While upadacitinib and abrocitinib are 
JAK1 inhibitors, baricitinib is a JAK1/2 inhibitor. In previous clinical 
trials, upadacitinib demonstrated impressive efficacy for rash and 
pruritus in moderate-to-severe AD (7–10). Previously, we reported 
the effectiveness and safety of upadacitinib 15 mg and baricitinib 
4 mg in Japanese patients with moderate-to-severe AD (11–16). 
However, in clinical practice, some patients who do not sufficiently 
respond to baricitinib, for whom switching to another JAK inhibitor 
can be considered as an alternative treatment. To date, the out-
comes of switching among JAK inhibitors have not been examined. 
Especially, the effectiveness of switching from baricitinib 4 mg to 
upadacitinib 30 mg has not been investigated in either clinical trials 
or real-world clinical practice. In this study, we examined the thera-
peutic effectiveness of switching from baricitinib 4 mg to upadaci-
tinib 30 mg in Japanese patients with AD in real-world clinical 
practice. We selected 30 mg dose of upadacitinib, expecting 

improvement of quality of life (QOL) in association with therapeutic 
effectiveness; network meta-analysis for AD has demonstrated 
higher efficacy of upadacitinib 30 mg compared to 15 mg (17,18).

Methods

Study design and data collection

Twenty Japanese patients with moderate-to-severe AD (aged ≥ 
15 years) treated in our department between August 2021 and April 
2023 were enrolled. The diagnosis of AD was made clinically based 
on the Japanese Atopic Dermatitis Guidelines 2021 (19). The patients 
had moderate-to-severe AD. These patients received oral once daily 
baricitinib 4 mg plus twice daily topical corticosteroids of 
moderate-to-strongest classes for median 17.1 weeks (ranging 12.9 
to 62.4 weeks), and were switched to treatment with oral once daily 
upadacitinib 30 mg without altering topical treatment, due to the 
ineffectiveness or adverse events (AEs) by baricitinib. The patients 
fulfilled at least one of the following conditions: eczema area and 
severity index (EASI) ≥ 16 or EASI at head and neck ≥ 2.4; peak 
pruritus-numerical rating score (PP-NRS) > 4; impaired QOL (defined 
as an AD control tool [ADCT] score of 7 or higher); AEs that led to 
discontinuation of baricitinib treatment. All the patients expressed 
the intention to switch from baricitinib to a different treatment.
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This study was conducted based on the Declaration of Helsinki 
(2004), and was approved by the Ethics Committee of Nippon 
Medical School Chiba Hokusoh Hospital. Patients provided written 
informed consent. Total EASI, EASI scores at 4 anatomical sites, 
head and neck, upper limbs, lower limbs, or trunk, EASI scores of 
4 clinical signs, erythema, edema/papulation, excoriation, or 
lichenification, and PP-NRS were analyzed at time of starting baric-
itinib treatment (baseline), time of switching (week 0), week 4, and 
12 after switching. For each clinical sign on the EASI, the scores 
range from 0 to 3. Total eosinophil count (TEC), immunoglobulin E 
(IgE), thymus and activation-regulated chemokine (TARC), and lac-
tate dehydrogenase (LDH) were measured at baseline, week 0, 4, 
and 12, and the values were statistically compared using their 
log-transformed values. The proportion of patients who achieved 
at least 75%, 90%, or 100% reduction of EASI from baseline (EASI 
75, EASI 90, or EASI 100, respectively) was calculated at week 0, 4 
and 12. The proportion of patients who achieved PP-NRS ≥ 4-point 
improvement (PP-NRS 4) was calculated at week 0, 4 and 12. The 
percent reductions from baseline in total EASI, EASI at four body 
sites, EASI of 4 clinical signs and PP-NRS were calculated at week 
0, 4 and 12. In order to compare the treatment responses to upa-
dacitinib 30 mg among different anatomical sites or among differ-
ent clinical signs, we calculated the percent reductions from week 
0 in EASI at 4 body sites or of 4 clinical signs at week 4 and 12.

Safety was assessed by the occurrence of treatment-emergent 
AEs (TEAEs) during baricitinib treatment and after switching to 
upadacitinib, until 30 days after the last dose of upadacitinib. A 
TEAE was defined as any AE that began or worsened after the 
initiation of treatment.

Patients with a history or at high risk of tuberculosis relapse, 
venous thromboembolism (VTE), major adverse cardiovascular 
events (MACE), and malignancies were excluded from this study. 
Moreover, this study did not include any patients aged ≧65 years.

Statistical analysis

Results are expressed as mean ± standard deviation for variables 
with a normal distribution, and median and interquartile range for 
variables with a non-parametric distribution. Differences in mea-
surements among different points of time or different anatomical 
sites or different clinical signs were analyzed using Friedman’s test 
with Bonferroni post-hoc test. Differences in frequencies were ana-
lyzed by Fisher’s exact test. Statistical significance was set at 
p < 0.05. All statistical analyses were performed using EZR (Saitama 
Medical Center, Jichi Medical School).

Results

Patient demographics and baseline characteristics

The baseline characteristics of the patients are summarized in 
Table 1. The reasons for switching included high EASI in 6 patients 
(30%), high PP-NRS in 1 patient (5%), impaired QOL in 9 patients 
(45%), or AEs (renal impairment: estimated glomerular filtration 
rate < 60) in 4 patients (20%).

Improvement of total EASI and PP-NRS after switching from 
baricitinib to upadacitinib

Compared to baseline, total EASI (Figure 1a) was partially but sig-
nificantly reduced after treatment with baricitinib (week 0), and 
after switching to upadacitinib, further significantly reduced at 

week 4 and 12 compared to week 0. PP-NRS (Figure 1b) partially 
but significantly reduced at week 0 compared to baseline, and fur-
ther reduced at week 4 compared to week 0; PP-NRS at week 12 
was significantly lower compared to baseline, but not significantly 
different from that at week 0. Total EASI and PP-NRS at week 12 
were not significantly different from those at week 4.

After switching, the percent reductions from baseline in total 
EASI and PP-NRS significantly increased compared to week 0; 
median percent reduction of total EASI was 54.2%, 79.1%, 92.7%, 
and that of PP-NRS was 45%, 81.7%, 84.5%, at week 0, 4, 12, 
respectively (Figure 1c). Thus the reductions of total EASI and 
PP-NRS were improved after switching.

The achievement rates of EASI 75, EASI 90, and PP-NRS 4 after 
switching from baricitinib to upadacitinib

After switching, the achievement rates of total EASI 75 and EASI 
90 significantly increased compared to week 0; that of EASI 75 was 
15%, 75%, 85% (Figure 2) and that of EASI 90 was 5%, 55%, 55% 
(Figure 2) at week 0, 4, 12, respectively. After switching, the 
achievement rate of PP-NRS 4 significantly increased compared to 
week 0; 57.9%, 73.7%, 78.9% at week 0, 4, 12, respectively  
(Figure 2). The difference between week 12 versus week 0 in 
achievement rate of PP-NRS 4 was significant while that between 
week 4 versus week 0 was not significant. Thus the achievement 
rate of EASI 90 appeared maximized at week 4 while those of EASI 
75 and PP-NRS 4 continued to increase slightly until week 12.

Improvement of EASI at different anatomical sites after 
switching from baricitinib to upadacitinib

EASI at head and neck (Figure 3a) did not reduce significantly at 
week 0 compared to baseline, while those at the other body sites 

Table 1. Demographics and baseline characteristics of patients with atopic der-
matitis (n = 20).

male sex, n (%) 16 (80)
age (years)a 44.1 ± 12.8
< 18 years, n (%) 2 (10)
Body mass index (kg/m²)a 24.4 ± 3.9
Disease duration (years)a 38.4 ± 11.3
clinical indexes
total eaSia 26.3 ± 10.0
eaSi at face and necka 3.1 ± 1.6
eaSi at upper limbsb 5.4 [4.2–6.4]
eaSi at lower limbsb 7.8 [6.0–10.5]
eaSi at trunka 9.3 ± 3.8
eaSi of erythema 4.4 [3.7–6.9]
eaSi of edema/papulation 6.3 [5.7–7.8]
eaSi of excoriation 6.6 [5.8–9.0]
eaSi of lichenification 6.9 [4.9–8.8]
PP-nrSb 8 [6.8–10]
laboratory parameters
ige (iu/ml)b 5624 [758.5–13863]
tarc (pg/ml)b 2790.5 [1820.3–4904.8]
lDH (iu/ml)b 280.5 [241.5–365.3]
tec (/ml)b 434.4 [360.2–754.5]
reasons for switching, n (%)
eaSi ≥ 16 or head and neck eaSi ≥ 2.4 6 (30)
PP-nrS ≥ 4 1 (5)
impaired Qol 9 (45)
adverse events 4 (20)
aData provided as the mean ± standard deviation.
bData provided as the median [interquartile range].
eaSi: eczema area and severity index; PP-nrS: peak pruritus-numerical rating 
score; ige: immunoglobulin e; tarc: thymus and activation-regulated chemokine; 
lDH: lactate dehydrogenase; tec: total eosinophil count; Qol, quality of life.



JOuRNAL OF DERMATOLOGICAL TREATMENT 3

(Figure 3b–d) significantly reduced at week 0 compared to base-
line, indicating that head and neck rash might be rather resistant 
to baricitinib treatment relative to the other body sites. After 

switching to upadacitinib, EASI at four anatomical sites all signifi-
cantly reduced at week 4 and 12 compared to week 0 and base-
line (Figure 3a–d). The EASI scores at four anatomical sites at week 
12 were not significantly different from those at week 4.

Percent reductions from baseline in EASI at four anatomical 
sites all significantly increased at week 4 and 12 compared to 
week 0 (Figure 4).

We then tried to know if the treatment responses to upadaci-
tinib 30 mg might differ among different anatomical sites, by com-
paring the percent reductions from week 0 in EASI among different 
anatomical sites (Supplemental Figure S1). There were no signifi-
cant differences among different anatomical sites at week 4 and 
12; percent reduction of EASI at head and neck at week 4 appeared 
lower compared to the other body sites, however, the differences 
were not significant (p > 0.05, by Friedman’s test with Boferonni 
post-hoc test). The results indicate that upadacitinib might improve 
rash at all body sites similarly.

Improvement of EASI sign scores after switching from baricitinib 
to upadacitinib

The severity of erythema (Figure 5a) and of edema/papulation 
(Figure 5b) at week 0 appeared lower than those of baseline, 
however, the differences were not statistically significant (p > 0.05, 

Figure 1. the improvement of total eaSi (a) and PP-nrS (b) after switching from baricitinib 4 mg to upadacitinib 30 mg in patients with atopic dermatitis (n = 20). (c) 
percent reductions of total eaSi and PP-nrS from baseline. the data are shown as median [interquartile]. **p < 0.01 versus values at baseline; †p < 0.05, ††p < 0.01 
versus values at week 0, by friedman’s test with Bonferroni post-hoc test.

Figure 2. the achievement rates of eaSi 75, eaSi 90, and PP-nrS 4 at week 0, 4 
and 12 after switching from baricitinib 4 mg to upadacitinib 30 mg in patients 
with atopic dermatitis (n = 20). †p < 0.05, ††p < 0.01 versus values at week 0, by 
fisher’s exact test.

https://doi.org/10.1080/09546634.2023.2276043
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by Friedman’s test with Boferonni post-hoc test), while severity 
of excoriation (Figure 5c) and of lichenification (Figure 5d) sig-
nificantly reduced at week 0 compared to baseline, indicating 
that erythema and edema/papulation might be rather resistant 

to baricitinib treatment relative to excoriation and lichenifica-
tion. After switching to upadacitinib, severity of erythema  
(Figure 5a), excoriation (Figure 5c), and lichenification (Figure 
6d) significantly reduced at week 4 and 12 compared to week 0 

Figure 3. the improvement of eaSi scores at head and neck (a), upper limbs (b), lower limbs (c), and trunk (d) after switching from baricitinib 4 mg to upadacitinib 
30 mg in patients with atopic dermatitis (n = 20). the data are shown as median [interquartile range]. *p < 0.05, **p < 0.01 versus values at baseline; †p < 0.05, ††p < 0.01 
versus values at week 0, by friedman’s test with Bonferroni post-hoc test.

Figure 4. Percent reductions from baseline in eaSi scores on head and neck, upper limbs, lower limbs, and trunk at week 0, 4 and 12 after switching from baricitinib 
4 mg to upadacitinib 30 mg in patients with atopic dermatitis (n = 20). data are presented as median [interquartile range]. †p < 0.05, ††p < 0.01 versus values at week 
0, by friedman’s test with Bonferroni post-hoc test.
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and baseline. Severity of edema/papulation (Figure 5b) signifi-
cantly reduced at week 4 and 12 compared to baseline, and the 
difference between week 12 versus week 0 was significant while 
that between week 4 versus week 0 was not significant. EASI 

scores of four signs at week 12 were not significantly different 
from those at week 4.

Percent reductions from baseline in EASI of 4 clinical signs all 
significantly increased at week 4 and 12 compared to week 0  

Figure 5. the improvement of eaSi scores of erythema (a), edema/papulation (b), excoriation (c), or lichenification (d) after switching from baricitinib 4 mg to upad-
acitinib 30 mg in patients with atopic dermatitis (n = 20). the data are shown as median [interquartile range]. *, p < 0.05, **p < 0.01 versus values at baseline; †p < 0.05, 
††p < 0.01 versus values at week 0, by friedman’s test with Bonferroni post-hoc test.

Figure 6. Percent reductions from baseline in eaSi scores of erythema, edema/papulation, excoriation, and lichenification at week 0, 4 and 12 after switching from 
baricitinib 4 mg to upadacitinib 30 mg in patients with atopic dermatitis (n = 20). data are presented as median [interquartile range]. †p < 0.05, ††p < 0.01 versus values 
at week 0; §p < 0.05, versus values at week 4, by friedman’s test with Bonferroni post-hoc test.
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(Figure 6). Percent reduction from baseline in severity of lichenifica-
tion was higher at week 12 compared to week 4, indicating the 
continuous improvement of lichenification by upadacitinib 30 mg 
until week 12.

We then tried to know if the treatment responses to upadaci-
tinib 30 mg might differ among 4 clinical signs, by comparing the 
percent reductions from week 0 in EASI among 4 different signs 
(Supplemental Figure S2). There were no significant differences 
among 4 signs at week 4 and 12. The results indicate that upad-
acitinib 30 mg might improve all clinical signs similarly.

Transition of laboratory parameters after switching from 
baricitinib to upadacitinib

TEC (Figure 7a) and LDH (Figure 7b) decreased significantly at 
week 4 compared to week 0 and baseline. TARC decreased signifi-
cantly at week 4 compared to week 0 (Figure 7c). In contrast, IgE 
significantly increased at week 12 compared to week 4 (Figure 7d).

Safety outcomes

During treatment with baricitinib, TEAEs occurred in 16 patients 
(80%), and AEs leading to discontinuation of baricitinib occurred 
in 4 patients (20%) (Table 2), which was mild renal impairment, 
and resolved spontaneously after switching to upadacitinib. After 
switching, TEAEs occurred in 10 patients (50%) without serious AEs 
or AEs leading to treatment discontinuation or death. Elevation in 
serum creatine phosphokinase level was observed in 4 patients 

(20%), which was mild and resolved spontaneously. Cellulitis 
occurred in 1 patient (5%), herpes labialis occurred in 2 patients 
(10%), and herpes zoster occurred in 3 patients (15%). These infec-
tions were mild and improved with appropriate medication. In our 
study, it was observed that the same patient did not experience 
the same AEs for both baricitinib and upadacitinib.

Discussion

The present study evaluated the effectiveness of switching from 
baricitinib 4 mg to upadacitinib 30 mg in patients with AD. Our 
results showed that upadacitinib 30 mg improved rash and pruri-
tus in AD patients with insufficient response to baricitinib or AEs 
which discontinued baricitinib treatment. upadacitinib 30 mg 
improved the symptoms resistant to baricitinib treatment, head 
and neck rash, erythema, and edema/papulation.

There may be some reasons why upadacitinib 30 mg improved 
the rash and pruritus resistant to baricitinib 4 mg. One possible 
reason is the superior JAK inhibition by upadacitinib compared to 
baricitinib in magnitude and duration. upadacitinib in vitro shows 
lower half maximum inhibitory concentration (IC50) for STAT phos-
phorylation by various cytokines (IL-2, IL-4, IL-15, IL-21, IL-3, granu-
locyte monocyte-colony stimulating factor, interferon-α) linked to 
JAK1/3, JAK2/2, JAK2/Tyk2, or JAK1/2/Tyk2 in human leukocytes, 
and longer time above IC50 per day, and resultant higher average 
daily percent STAT inhibition compared to baricitinib (20,21). The 
second reason is the selection of higher upadacitinib dose 30 mg 
rather than 15 mg since the intake of 30 mg might provide higher 

Figure 7. the transition of total eosinophil count (tec) (a), lDH (b), tarc (c) and ige (d) after switching from baricitinib 4 mg to upadacitinib 30 mg in patients with 
atopic dermatitis (n = 20). the data are shown as median [interquartile range]. *p < 0.05 versus values at baseline; †p < 0.05, ††p < 0.01 versus values at week 0; §p < 0.05, 
versus values at week 4, by friedman’s test with Bonferroni post-hoc test.

https://doi.org/10.1080/09546634.2023.2276043
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local concentrations of upadacitinib at sites of inflammation, and 
provide longer time above IC50 and higher average daily percent 
STAT inhibition, compared to 15 mg (20,21).

In the present study, PP-NRS significantly reduced 4 weeks after 
switching to upadacitinib 30 mg. The results suggest that upadac-
itinib 30 mg can rapidly relieve the pruritus resistant to baricitinib. 
upadacitinib might suppress JAK1, downstream of cytokine recep-
tors at sensory nerve endings, and block the onset of itch sensa-
tion mediated by IL-4, IL-13, IL-31, or TSLP transducing JAK1/STAT 
signaling pathway (22,23), JAK1/2 inhibitor baricitinib may inhibit 
JAK1 activation mediated by these cytokines at sensory nerve 
endings, however, the inhibition may be incomplete based on the 
higher IC50 values for STAT phosphorylation and shorter time 
above IC50 compared to upadacitinib (20,21).

In the present study, EASI score at head and neck was not sig-
nificantly reduced by baricitinib. We also previously detected lower 
percent reduction of EASI at head and neck compared to lower 
limbs at week 12 of treatments with upadacitinib 15 mg and baric-
itinib 4 mg (12,13). Further, the treatment response to dupilumab 
of head and neck rash was lower compared to that of other ana-
tomical sites (24). These suggest that head and neck rash may be 
rather resistant to treatments independently on types of treat-
ment. Several reasons may exist for the treatment resistance of 
head and neck rash. Firstly, the head and neck site is more exposed 
to external stimuli, such as uV, aeroallergens or cosmetics com-
pared to the other body sites (25). Secondly, Malassezia furfur or 
Demodex colonized on head and neck may promote the inflamma-
tion or disruption of stratum corneal barrier in AD patients (26–
28). Meanwhile, it is reported that upadacitinib 15 mg or 30 mg 
improved head and neck rash resistant to dupilumab treatment 
(29), possibly because upadacitinib may suppress the effects of 
JAK-dependent cytokines other than IL-4 and IL-13.

In the present study, severity of erythema was not observed to 
decrease significantly by baricitinib. The erythema of AD might 
reflect the abundant infiltration and activation of Th2 cells, type 2 
innate lymphoid cells (ILC2), eosinophils, mast cells, basophils, or 
dendritic cells (DCs), and might be mediated by type 2 cytokines, 
IL-4, IL-13, IL-31 or TSLP transducing JAK1/STAT signals (30–34). 
JAK1/2 inhibitor baricitinib may inhibit the effects of above 
JAK1-activating cytokines, however, the inhibition may be incom-
plete based on the higher IC50 values for STAT phosphorylation 

and shorter time above IC50 among JAK inhibitors (20,21), and 
also due to the high levels of cytokines in AD lesions exceeding 
the inhibitory effects of baricitinib, which may be related to the 
insufficient improvement of erythema by baricitinib.

In the present study, severity of erythema was not significantly 
reduced by baricitinib. The erythema of AD might reflect the 
abundant infiltration and activation of Th2 cells, type 2 innate lym-
phoid cells (ILC2), eosinophils, mast cells, basophils, or dendritic 
cells (DCs), and might be mediated by type 2 cytokines, IL-4, IL-13, 
IL-31 or TSLP transducing JAK1/STAT signals (30–34). JAK1/2 inhib-
itor baricitinib might inhibit the effects of above JAK1-activating 
cytokines, however, the inhibition may be incomplete based on 
the higher IC50 values for STAT phosphorylation and shorter time 
above IC50 among JAK inhibitors (20,21), and also due to the high 
levels of cytokines in AD lesions exceeding the inhibitory effects 
of baricitinib, which may be related to the insufficient improve-
ment of erythema by baricitinib.

In the present study, severity of edema/papulation was not sig-
nificantly reduced by baricitinib. The pathogenesis of edema/pap-
ulation in AD might involve vascular hyperpermeability due to the 
disruption of endothelial integrity (35). Interleukin-33 and IL-4 
reduce the expression of occludin and vascular endothelial-cadherin 
(VE-cadherin) in endothelial cells (35). Interleukin-4 induces apop-
tosis of endothelial cells, promoting the leakage of plasma compo-
nents or leukocytes from the damaged endothelial barrier (35). 
Interleukin-4 and IL-13 promote the efflux of plasma proteins, such 
as fibrinogens and fibronectin (36). Further, vascular endothelial 
growth factor (VEGF) disrupts the alignment of VE-cadherin around 
the endothelial cell borders, leading to tissue edema and leakage 
of plasma components and leukocytes (37–39). The recovery from 
the disrupted endothelial integrity might take rather long time, 
which may be related to the insufficient improvement of edema/
papulation by baricitinib.

Our present results suggest that the treatment response to 
upadacitinib 30 mg is consistent across all anatomical sites and 
clinical signs. This implies that upadacitinib 30 mg may provide 
consistently strong and universal therapeutic effects on symptoms 
across various anatomical sites and clinical signs.

After switching from baricitinib to upadacitinib 30 mg, there was 
a significant decrease of TEC at week 4. The results are consistent 
with previous studies on upadacitinib 15 mg, showing that percent 
reduction of TEC was correlated with that of EASI at week 4 of treat-
ment (11). The previous and present results totally suggest that TEC 
might be a biomarker reflecting treatment responses to upadaci-
tinib in AD, and that eosinophils may be the treatment target for 
upadacitinib. After switching from baricitinib to upadacitinib, there 
was also a significant decrease of LDH at week 4. LDH is a tetram-
eric oxidoreductase and is present in the cytoplasm of almost all 
cells in all tissues (40). The increase of LDH in AD patients reflects 
the cell breakdown in skin lesions due to the inflammation or 
scratch while its decrease reflects the restoration of skin and vascu-
lar barrier and reduction of inflammation. Our results indicate that 
LDH can be used as an index reflecting responsiveness to treatment 
with upadacitinib 30 mg as well as TEC. In our present study, IgE 
levels increased at 4 and 12 weeks of treatment with upadacitinib. 
Since IL-21 suppresses IgE class switch recombination in human B 
cells dependently on JAK1/STAT pathway (41), JAK1 inhibitor upad-
acitinib might suppress this effect of IL-21, which may result in the 
increase of IgE levels during treatment with upadacitinib.

The present study revealed a favorable safety profile for switch-
ing to upadacitinib 30 mg; no serious AEs or AEs leading to treat-
ment discontinuation or death were observed, supporting 
tolerability of upadacitinib 30 mg. However, a safety clinical trial 

Table 2. treatment-emergent adverse events (teaes) during treatment with 
baricitinib 4 mg or after switching to upadacitinib 30 mg in patients with atopic 
dermatitis (n = 20).

During treatment 
with baricitinib

after switching to 
upadacitinib

teae n (%)
all teaes 16 (80) 10 (50)
Serious ae 0 (0) 0 (0)
ae leading to discontinuation 

of treatment
4 (20) 0 (0)

ae leading to death 0 (0) 0 (0)
aes of special interest
acne 3 (15) 0 (0)
elevation of creatinine 

phosphokinase
2 (10) 4 (20)

cellulitis 0 (0) 1 (5)
Herpes labialis 2 (10) 2 (10)
Herpes zoster 0 (0) 3 (15)
renal impairment 4 (20) 0 (0)
atopic dermatitis 2 (10) 0 (0)
Headache 1 (5) 0 (0)
nausea 2 (10) 0 (0)
ae, adverse event
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conducted by the u.S. Food and Drug Administration (FDA) on 
tofacitinib, another JAK inhibitor, observed an increased risk for 
death, major adverse cardiovascular events, malignancies, and 
thrombosis compared to TNF-a inhibitors in patients with rheuma-
toid arthritis aged >50 years and more than 1 risk of cardiovascular 
diseases (42). Similar risks could be considered for other JAK inhib-
itors including upadacitinib. Japanese Dermatological Association 
also promoted clinicians’ attention to perform screening and regu-
lar monitoring for those risks in patients treated with JAK inhibi-
tors (jak_statment-AD2.pdf (dermatol.or.jp)). Clinicians should 
balance the risk and benefit in deciding dose and duration of upa-
dacitinib treatment based on the background of patients. In the 
usage of upadacitinib 30 mg, it is advisable to reduce the dose to 
15 mg after achieving remission, such as achieving investigator’s 
global assessment = 0 (clear) or 1 (almost clear). Encouraging 
patients to improve adherence to topical treatments and skin care 
is also essential for the maintenance of remission.

This study has some limitations. Firstly, the sample size was 
small, which may account for the lack of significant differences of 
the sample size was small. The lack of significant differences in 
several statistical analyses might reflect the small sample size, and 
future large-scale studies are warranted. Secondly, we only used 
30 mg upadacitinib. The outcomes of switching to 15 mg upadaci-
tinib from baricitinib 4 mg should further be examined, and should 
be compared with those of upadacitinib 30 mg. Thirdly, this study 
evaluated the short-term effectiveness and safety after switching 
from baricitinib to upadacitinib, and long-term outcomes such as 
1-year should further be investigated.

Conclusion

In conclusion, the present results suggest that upadacitinib 30 mg 
might improve the rash and pruritus resistant to baricitinib 4 mg, 
and that switching to upadacitinib 30 mg may be considerable 
treatment option for AD patients showing insufficient responsive-
ness or AEs by baricitinib.
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