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 23 

What is already known about this topic? 24 

• Real-world data on AD patients primarily treated with upadacitinib, compared to those who 25 

received other biological therapies and experienced treatment failure due to lack of efficacy 26 

or adverse effects, are limited. The available studies mainly focus on prior treatment with 27 

dupilumab, are based on small populations, or involve comparisons between populations 28 

with differing baseline characteristics. 29 

 30 

What does this study add? 31 
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• The study compares patients treated with upadacitinib who previously failed Th2 biologics 1 

with those who discontinued these treatments for reasons other than inefficacy or who were 2 

naïve to biologics on an adequate sample size. 3 

• We used Propensity Score matching, a statistical method that allows for the comparison of 4 

two populations by matching them based on sample size and epidemiological/clinical 5 

characteristics, thereby reducing potential confounding factors. 6 

• Upadacitinib proved to be effective in the long term not only as a first-line therapy but also 7 

in patients with a history of biologic treatment failure. However, bio-naïve patients and those 8 

who did not discontinued these treatments due to inefficacy consistently demonstrated better 9 

clinical responses at later follow-ups (week 36 and 52), suggesting that biologic-naïve 10 

individuals and those who discontinued Th2 biologics for reasons other than inefficacy may 11 

respond more favorably to upadacitinib 12 

   13 

 14 

  15 
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ABSTRACT 1 

Introduction: Real-world data comparing patients with atopic dermatitis (AD) initially treated with 2 

upadacitinib versus those previously treated with biologics or other JAK inhibitors are limited. 3 

Methods: We conducted a retrospective multicenter study of 524 patients with moderate-to-severe 4 

AD treated with upadacitinib to assess clinical outcomes over 52 weeks. A sub-analysis of 316 5 

patients compared outcomes between those who had previously failed Th2 biologics (group A) and 6 

those who discontinued these treatments for reasons other than inefficacy or were bio-naïve (group 7 

B), using a Propensity Score matching method. 8 

Results: A significant clinical improvement starting from week 4 and continuing throughout the 9 

study period was observed in the overall population and both in group A and B. Group B showed 10 

greater improvements at later follow-up times, with a higher median EASI (Eczema Area and 11 

Severity Index) percentage improvement at week 52 (p=0.030), a significantly higher proportion of 12 

patients achieving EASI-90 and EASI-100 at week 36 (p=0.023, χ²=9.497). As for the P-NRS 13 

(Pruritus Numerical Rating Scale) and SD-NRS (Sleep Distrubances Numerical Rating Scale), 14 

group B had a significantly greater percentage of patients reporting a score of 0 or 1 at week 52 (P-15 

NRS: p=0.017, χ²=5.665; SD-NRS: p=0.049, χ²=3.870). Group B also had a significantly higher 16 

percentage of patients reaching minimal disease activiy at week 52 (p=0.014, χ²=5.980).  17 

Conclusion: Upadacitinib proved to be effective in the long term not only as a first-line therapy but 18 

also in patients with a history of biologic treatment failure. However, patients in Group B 19 

consistently demonstrated better clinical responses at later follow-ups, suggesting that bio-naïve 20 

individuals and those who discontinued Th2 biologics for reasons other than inefficacy may respond 21 

more favorably to upadacitinib.  22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

  30 
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INTRODUCTION 1 

Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by intense itching and 2 

significant impairment of patients' quality of life (QoL) 1. The prevalence of AD in adults is 3 

increasing, with an estimated 8.1% in Italy 2. The therapeutic management of AD relies on topical 4 

and/or systemic immunosuppressive/immunomodulatory therapies, which can be particularly 5 

challenging to maintain over the long term, especially in cases of severe AD. Selecting an effective 6 

and safe long-term treatment is very important due to the chronic nature of AD. In addition to 7 

conventional systemic agents like cyclosporine, targeted therapies have been approved for AD 8 

treatment 3-5.  Upadacitinib is an oral selective inhibitor of Janus associated kinase (JAK)-1, whose 9 

efficacy and safety in AD have been shown in in both short- and long-term clinical trials 6-10. The 10 

effectiveness of upadacitinib has been confirmed in real-world studies as well 2, 11-14. Additionally, 11 

a direct comparison between upadacitinib and dupilumab (Heads-up trial) revealed that upadacitinib 12 

was superior, with a significantly higher percentage of patients achieving both primary and 13 

secondary treatment endpoints at 16 and 24 weeks 15-16. Moreover, a meta-analysis proved that 14 

upadacitinib 30 mg is the most effective therapy among systemic targeted therapies at week 12 or 15 

16 17-18. It must although admitted that both these studied focused on the short-term. Real-world 16 

data on AD patients treated primarily with upadacitinib versus those who received other biological 17 

therapies and failed due to lack of efficacy or adverse effects are limited, with the few available 18 

studies specifically focusing on previous treatment with dupilumab 19-21. We herein report a 19 

retrospective multicenter study aimed at comparing the clinical outcomes in 524 patients treated 20 

with upadacitinib up to 52 weeks. This study compares patients treated with upadacitinib who 21 

previously failed Th2 biologics (dupilumab and tralokinumab) with those who were bio-naïve or 22 

had discontinued these treatments for reasons other than inefficacy, using a Propensity Score 23 

matching methodic 22.  24 

 25 

METHODS 26 

Patients and Data Collection 27 

This retrospective study enrolled 524 patients with moderate-to-severe AD receiving upadacitinib 28 

15 mg or 30 mg across 22 tertiary centers in Italy. Baseline data included sex, age, atopic 29 

comorbidities, predominant clinical AD phenotype, involvement of specific sites (head and neck 30 

and hands), AD onset age, and previous treatments. Clinical scores such as Eczema Assessment 31 
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Severity Index (EASI), Pruritus Numerical Rating Scale (P-NRS), Sleep Disorder NRS (SD-NRS) 1 

and Dermatology Life Quality Index (DLQI) were recorded at baseline, then after 4, 16, 36 and 52 2 

weeks (W) of treatment. Given the retrospective nature of the study and variable follow-up intervals, 3 

data were collected at as many follow-up points as possible. The progressive reduction in sample 4 

size across time points was due to some patients not having yet reached the corresponding follow-5 

up visits at the time of data collection.  Minimal disease activity was defined as EASI-90, P-NRS 6 

0/1 and SD-NRS 0/1) 23. A sub analysis compares patients treated with upadacitinib who previously 7 

discontinued Th2 biologics due to primary or secondary inefficacy (here on group A) with those 8 

who were bio-naïve or discontinued these treatments for reasons other than inefficacy, e.g. adverse 9 

events or non-drug related reasons (here on group B). The authors decided to include in Group B 10 

both bio-naïve patients and those who had discontinued prior treatment for reasons other than 11 

inefficacy, to avoid bias related to misclassifying as 'difficult-to-treat' patients who may not truly 12 

meet that definition as previously described in the literature (Napolitano et al. 11). 13 

 14 

Statistical analyses 15 

Descriptive statistics are reported as mean and standard deviation (SD) or median and quartiles (Q1-16 

Q3) for quantitative variables based on the distribution of the population. Absolute numbers (n) and 17 

frequencies (%) are used for categorical variables. The analysis between two groups was performed 18 

using the Mann-Whitney U test for unpaired data, while comparisons involving more than two 19 

groups were conducted using the Friedman test with Bonferroni post-hoc correction. Categorical 20 

variables were analyzed using a chi-square test or Fisher’s exact test as appropriate. Drug survival 21 

was analyzed using unadjusted Kaplan-Meier survival curves to estimate the risk and time to 22 

discontinuation. Patients were censored if, at the July 2024 data lock, they were still under treatment 23 

with upadacitinib, lost to follow-up or discontinued due to causes not related to upadacitinib. 24 

A sub-analysis using Propensity score (PScore) matching was conducted on 316 patients to compare 25 

the effectiveness of upadacitinib between group A and group B. The variables considered as 26 

regressors included sex, age of AD onset (dichotomized into onset during childhood/adolescence 27 

and adult-onset), involvement of the head and neck or hands, phenotype (dichotomized into classical 28 

and non-classical), the presence of at least one atopic comorbidity and the dose of upadacitinib, 29 

EASI at baseline and upadacitinib dose. Considering that patients were treated with the dose of 30 

either 15 mg or 30 mg, that the dosage could change and that the month distance between follow-31 
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ups was not the same, the weighted dose was considered. Patients that did not reach W4 and patients 1 

whose reason of previous biological discontinuation was missing were excluded from the PScore 2 

analysis.  3 

In our study, to calculate the sample size, the power*G software (version 3.1) was used. Considering 4 

a Mann-Whitney test with a significance level of 0.05 and 80% power, and assuming an effect size 5 

of 0.5 we determined that a minimum total sample size of 134 patients was necessary. All statistical 6 

analyses were two-tailed with an alpha error set at 0.05, considering a p-value < 0.05 as significant. 7 

Statistical analyses were carried out using SPSS-IBM software (version 29.0). 8 

 9 

RESULTS 10 

Effectiveness and safety in the overall population  11 

Table 1 presents the clinical and epidemiological characteristics of the overall study population. 12 

Most patients (276/524, 52.7%) had not been previously treated with biologics or other systemic 13 

JAK-inhibitors. We observed a significant improvement in the clinical signs and symptoms of AD 14 

starting from week 4 and continuing throughout the study period. The overview of clinimetric 15 

outcomes, drug retention, and discontinuation reasons are represented in Table 2, and in the 16 

Supplementary Material. At week 52, drug survival (DS) was 91.5%, 9/524 (1.7%) patients were 17 

lost at follow-ups and a total of 32/524 (6.1%) discontinuations were recorded [Table 2]. Regardless 18 

of discontinuation, the following AEs were recorded: herpes simplex reactivation (12/524 [2.3%]), 19 

herpes zoster reactivation (7/524 [1.3%]), hypercholesterolemia or hypertriglyceridemia (40/524 20 

[7.7%]), blood count alterations (10/524 [2%]), creatine-phosphokinase elevation (24/524 [4.6%]), 21 

hypertransaminemia (5/524 [1%]), respiratory-tract infections (8/524 [1.5%]), urinary-tract  22 

infections (1/524, [0.2%]), and acne (16/524 [3.1%]). 23 

 24 

Propensity score matching sub-analysis  25 

A sub-analysis using PScore matching method was conducted to compare group A and group B. 26 

The PScore populations comprised 158 patients each group at baseline, and Table 2 presents the 27 

clinical and epidemiological characteristics. The overview of clinimetric outcomes, drug retention, 28 

and discontinuation reasons, divided by group A and B are represented in Table 4, Table 5 and in 29 

the Supplementary Material. Regarding the EASI percentage improvement trend, group A initially 30 

showed a higher score at week 4 (p = 0.045); however, group B showed greater improvements at 31 
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later follow-up times, with a significantly higher proportion of patients achieving EASI-90 and 1 

EASI-100 at week 36 (p = 0.023, χ² = 9.497), and a higher median EASI percentage improvement 2 

at week 52 (p = 0.030). As for the P-NRS (p = 0.017, χ² = 5.665) and SD-NRS (p = 0.049, χ² = 3 

3.870), a significant difference between groups was found at week 52, with group B having a greater 4 

percentage of patients reporting a score of 0 or 1. Furthermore, group B demonstrated a greater 5 

percentage improvement in DLQI scores at weeks 36 (p = 0.032) and 52 (p = 0.040). Group B also 6 

had a significantly higher percentage of patients reaching MDA at week 52 (p = 0.014, χ² = 5.980). 7 

A significant difference in DLQI was observed at weeks 36 and 52, with Group B showing a higher 8 

median percentage improvement from baseline. 9 

 10 

DISCUSSION 11 

Effectiveness and safety in the overall population 12 

Our results at week 16 show that 81.3% of patients achieved EASI-75 and 63.2% achieved EASI-13 

90. These values are comparable to those reported in the literature 11,12. At week 52, the EASI 14 

endpoint (EASI-75/90/100) are comparable to those achieved by Gargiulo et al. 13 but inferior when 15 

compared to the overall population of Napolitano et al. 11 In our study, 16.98% of patients 16 

experienced at least one AE during the treatment period, with most events not leading to treatment 17 

discontinuation. This aligns with the findings of Chiricozzi et al. 12, who reported an AE rate of 18 

17.8%. Finally, real-world data on long-term drug survival of upadacitinib are limited. To date, only 19 

the study by Pezzolo et al. 2 has assessed this outcome up to 52 weeks. Our drug survival rate at 20 

week 52 was 91.2%, closely matching the 91.5% reported in their analysis. 21 

 22 

Propensity Score Matching Sub-Analysis 23 

Both Group A (patients who discontinued Th2 biologics due to primary or secondary inefficacy) 24 

and Group B (bio-naïve patients or those who discontinued biologics for reasons other than 25 

inefficacy) showed significant improvements in the evaluated scores from baseline through 52 26 

weeks of treatment. The comparative analysis of the two groups revealed some differences in 27 

treatment responses over time. At week 4, Group A showed a significantly higher percentage 28 

improvement in EASI; however, this difference was not clinically important, was not consistent 29 

with improvements in other scores, and was not maintained in subsequent follow-ups. On the other 30 

hand, group B consistently demonstrated better clinical responses in the later follow-ups, including 31 
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greater EASI percentage improvement at week 52, superior EASI-90 and EASI-100 achievement 1 

at week 36, P-NRS and SD-NRS percentage improvement at week 52, and superior MDA 2 

achievement at week 52. These findings suggest that patients who have not experienced treatment 3 

failure with prior biologics, or who discontinued these due to reasons rather than inefficacy, may 4 

respond more favorably to upadacitinib. In our study, potential confounding factors were minimized  5 

by applying propensity score matching to ensure comparable baseline characteristics, including 6 

EASI and P-NRS scores between the two groups. According to the sample size calculation (see 7 

Methods), the total sample size was adequate at each time point, except for the DLQI analysis at 8 

week 52. Despite the differences observed, it is worth noting that over three-quarters of patients in 9 

group A achieved EASI-75 or an SD-NRS score of 0/1 at week 52, and more than half reported a 10 

P-NRS score of 0 or 1. These results indicate that upadacitinib is effective in the long term, not only 11 

as a first-line therapy but also in patients with a history of biologic treatment failure. 12 

Napolitano et al. 11 evaluated the effectiveness of upadacitinib in dupilumab-exposed and 13 

dupilumab-naïve patients. At week 52, EASI and P-NRS percentage improvements were generally 14 

comparable to those observed in our study, except for the P-NRS score, which was nearly 10 points 15 

higher in our cohort. Unlike our findings, they did not observe significant differences at week 52. 16 

However, consistent with our results, they reported greater improvement in the biologic-17 

experienced group at week 4, although this difference was not sustained in the subsequent follow-18 

ups. They speculated that the difference might be attributed to including in the dupilumab-exposed 19 

group patients who discontinued treatment due to ineffectiveness or AEs and to the latter subgroup 20 

having lower baseline EASI scores. In our study, these confounding factors were eliminated by 21 

excluding from group A patients who discontinued innovative therapies for reasons other than 22 

inefficacy and by using PScore matching to ensure comparable EASI and P-NRS scores at baseline.  23 

Differently from our results, Boesjes et al. 20 found no differences in the upadacitinib effectiveness 24 

in dupilumab responder or bio-naïve versus dupilumab non-responder at week 4, albeit their study 25 

was based on a small population (n=57) and multiple imputation was used for missing data (overall 26 

33.4%).  27 

 28 

Our study has some limitations including its retrospective nature, the numerous misses for SD-NRS 29 

and DLQI values that did not allow them to be included as regressors in the PScore matching 30 

analysis, and the progressive reduction in sample sizes for Groups A and B over time, although they 31 
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remained above the threshold established by the sample size calculation—except for the DLQI 1 

analysis at week 52.  2 

 3 

Additionally, most patients were treated with dupilumab rather than tralokinumab, which limits the 4 

conclusions that can be drawn specifically for tralokinumab. However, these findings may still 5 

provide valuable insights and serve as a basis for future studies with larger cohorts.  6 

 7 

Also, we do not have information on the timeframe between upadacitinib initiation and the previous 8 

treatment. On the other hand, the study included a large number of patients, with most outcome 9 

measures fully recorded. 10 

 11 

To summarize, upadacitinib proved to be effective in the long term not only as a first -line therapy 12 

but also in patients with a history of biologic treatment failure. However, patients in Group B 13 

consistently demonstrated better clinical responses at later follow-ups, suggesting that bio-naïve 14 

individuals and those who discontinued Th2 biologics for reasons other than inefficacy may 15 

respond more favorably to upadacitinib 16 

 17 
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Figure legends 13 

Figure 1. Distribution of group A and group B population (expressed in percentage) in the different 14 

EASI percentage improvement class from baseline at week 4, week 16, week 36 and week 52.  15 

Group A, patients who failed Th2 biologics; Group B, bio-naïve patients or patients that 16 

discontinued these treatments not due to inefficacy. EASI, Eczema Area and Severity Index.  17 

 18 

Figure 2. Percentage of patients, in group A and B, with P-NRS 0/1 at week 4, 16, 36 and 52. Group 19 

A, patients who failed Th2 biologics; Group B, bio-naïve patients or patients that discontinued 20 

these treatments not due to inefficacy. P-NRS, Pruritus Numerical Rating Scale.  21 

 22 

  23 

ACCEPTED M
ANUSCRIP

T

D
ow

nloaded from
 https://academ

ic.oup.com
/ced/advance-article/doi/10.1093/ced/llaf253/8160526 by D

ivisione C
oordinam

ento Biblioteche M
I user on 16 June 2025



15 

Table 1. Clinical and epidemiological characteristics of the overall population. 1 
Characteristics Overall population (n=524) 

Sex, n (%) 

- Female 

- Male  

 

228 (43.5) 

296 (56.5) 

Baseline age, median (Q1-Q3) 33.0 (24.0-51.0) 

AD onset age, median (Q1-Q3) 5.0 (1.0-33.0) 

AD onset age, n (%) 

- Childhood or adolescence  

- Late onset  

 

339 (64.7) 

185 (35.3) 

AD phenotype, n (%) 

- Classical  

- Generalized inflammatory  

- PN-like 

- EN-like 

- Erythrodermic  

missing 

 

444 (84.7) 

36 (6.9) 

17 (3.2) 

16 (3.1) 

10 (1.9) 

1 (0.2) 

Atopic comorbidities, n (%) 

- Conjunctivitis 

- Rhinitis 

- Polyposis  

- Asthma 

- Food allergy 

- Drug allergy 

 

124 (23.7) 

174 (33.2) 

2 (0.4) 

112 (21.4) 

51 (9.7) 

13 (2.5) 

- Patients without atopic comorbidity  

- Patients with at least one atopic comorbidity  

291 (55.5) 

233 (44.5) 

Involvement of specific sites, n (%) 

- Head and neck 

- Hands  

 

356 (67.9) 

271 (51.7) 

Previous traditional systemic treatment, n (%) 

- Methotrexate 

- Cyclosporin 

 

19 (3.6) 

207 (39.5) 

Previous treatment with biologics or JAK-inhibitors and 

reason of discontinuation 

- Dupilumab 

- Inefficacy 

- AEs 

- Other 

- missing 

- Tralokinumab 

- Inefficacy 

- missing 

- Baricitinib 

- Inefficacy 

- missing 

- Abrocitinib 

- Inefficacy  

 

 

228 (43.5) 

185/228 (81.1) 

29/228 (12.7) 

6/228 (2.6) 

8/228 (3.5) 

26 (5.0) 

23/26 (88.5) 

3/26 (11.5) 

10 (1.9) 

8/10 (80.0) 

2/10 (2.0) 

2 (0.4) 

2/2 (100.0) 

Baseline dose 

- 15 mg, n (%) 

- 30 mg, n (%) 

 

381 (72.7) 

143 (27.3) 

Clinimetric score at baseline 

- EASI, mean (SD) 

- P-NRS, median (Q1-Q3) 

- SD-NRS, median (Q1-Q3)  

- DLQI, median (Q1-Q3) 

 

23.3 (11.9) [n=524/524] 

8.0 (6.5-9.0) [n=521/524] 

7.0 (4.0-8.0) [n=521/524] 

20.0 (13.0-24.0) [n=287/524] 
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AD, atopic dermatitis; JAK, Janus Kinase; PN, prurigo-nodularis; EN, nummular eczema; EASI, 1 

Eczema Area and Severity Index; P-NRS, Pruritus Numerical Rating Scale; SD-NRS, Sleep NRS; 2 

DLQI, Dermatology Life Quality Index; n, proportion of valid data. 3 

 4 

  5 
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Table 2. Overview of clinimetric outcomes, drug retention, and discontinuation reasons at 1 
weeks 4, 16, 36, and 52 2 

Score Week 4 

(n=434) 

Week 16 

(n=357) 

Week 36 

(n=278) 

Week 52 

(n=214) 

EASI percentage 

improvement, median 

(Q1-Q3) 

81.8 (60.0-93.8) 

n=430/434 

94.1 (80.0-100.0) 

n=353/357 

96.2 (83.3-100.0) 

n=274/278 

100.0 (87.5-100.0) 

n=210/214 

EASI-75, n (%) 

EASI-90, n (%) 

EASI-100, n (%) 

271 (63.0) 

134 (31.2) 

88 (20.5) 

n=430/434 

287 (81.3) 

223 (63.2) 

152 (43.1) 

n=353/357 

239 (87.2) 

182 (66.4) 

126 (46.6) 

n=274/278 

178 (84.8) 

150 (71.4) 

119 (56.7) 

n=210/214 

P-NRS percentage 

improvement, median 

(Q1-Q3) 

77.8 (50.0-100.0) 

n=420/434 

100.0 (60.0-100.0) 

n=347/357 

100.0 (60.0-100.0) 

n=268/278 

100.0 (70.0-100.0) 

n=207/214 

P-NRS 0/1, n (%) 202 (47.2) 

n=428/434 

225 (63.6) 

n=354/357 

177 (64.6) 

n=274/278 

146 (68.5) 

n=213/214 

Delta P-NRS ≥4, n (%) 316 (73.8) 

n=428/434 

274 (77.6) 

n=354/357 

213 (77.0) 

n=274/278 

169 (79.3) 

n=213/214 

SD-NRS percentage 

improvement, median 

(Q1-Q3) 

100.0 (60.0-

100.0) 

n= 383/434 

100.0 (83.3-100-0) 

n=315/357 

100.0 (100.0-

100.0) 

n=244/278 

100.0 (100.0-100.0) 

n=184/214 

SD-NRS 0/1, n (%) 267 (62.8) 

n=425/434 

277 (78.5) 

n=353/357 

223 (82.0) 

n=272/278 

184 (86.4) 

n=213/214 

DLQI percentage 

improvement, median 

(Q1-Q3) 

83.3 (62.5-96.6) 

n=207/434 

90.0 (68.2-100.0) 

n=183/357 

91.3 (66.7-100.0) 

n=150/278 

95.7 (73.6-100.0) 

n=117/214 

Delta DLQI ≥4, n (%) 186 (89.0) 

n=228/434 

160 (86.0) 

n=203/357 

132 (86.3) 

n=167/278 

99 (82.5) 

n=129/214 

MDA, n (%) 106 (25.0%) 179 (51.1%) 152 (56.5%) 125 (59.8%) 

Discontinuations and lost 

at follow-up, n 

- Inefficacy 

- AEs 

- Other (non-drug-related) 

- Inefficacy and AEs 

- Lost at FU 

 

 

1 

2 

0 

0 

2 

 

 

1 

2 

1 

0 

2 

 

 

4 

2 

2 

0 

2 

 

 

7 

4 

5 

1 

3 

Drug survival, % 99.4 98.6 96.6 91.5 

EASI, Eczema Area and Severity Index; P-NRS, Pruritus Numerical Rating Scale; SD-NRS, Sleep 3 

NRS; DLQI, Dermatology Life Quality Index; EASI-75, improvement of at least 75.0; EASI-90, 4 

improvement between 90.0% and 99.9%; n, proportion of valid data; AEs, adverse events; FU, 5 

follow-up. MDA, minimal disease activity (defined as EASI-90, P-NRS 0/1 and SD-NRS 0/1). At 6 

baseline, 9 (1.7%) patients had an EASI of 0, 61 patients (11.6%) had an SD-NRS of 0, 16 patients 7 

(3.1%) had a P-NRS of 0, and 3 patients (0.6%) had a DLQI of 0. These patients could not be 8 

included in the percentage improvement calculations for subsequent follow-ups. 9 

 10 
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Table 3. Clinical and epidemiological characteristics of group A and group B . 1 

Characteristics Group A  

(n=158) 

Group B  

(n=158) 

Sex, n (%) 

- Female 

- Male  

 

63 (39.9) 

95 (60.1) 

 

64 (40.5) 

94 (59.5) 

Baseline age, mean (SD) 36.5 (15.7) 37.5 (15.3) 

AD onset age, median (Q1-Q3) 5.0 (1.0-27.5) 5.0 (1.0-33.5) 

AD onset age, n (%) 

- Onset during childhood or 

adolescence  

- Late onset  

 

 

105 (66.5) 

53 (33.5) 

 

 

101 (63.9) 

57 (36.1) 

AD phenotype, n (%) 

- Classical  

- Generalized inflammatory  

- PN-like 

- EN-like 

- Erythrodermic  

 

130 (82.3) 

14 (8.9) 

4 (2.5) 

5 (3.2) 

5 (3.2) 

 

135 (85.4) 

9 (5.7) 

4 (2.5) 

5 (5.1) 

2 (1.3) 

Atopic comorbidities, n (%) 

- Conjunctivitis 

- Rhinitis 

- Polyposis  

- Asthma 

- Food allergy 

- Drug allergy 

 

39 (24.7) 

55 (34.8) 

1 (0.6) 

45 (28.5) 

18 (11.4) 

4 (2.5) 

 

42 (26.6) 

57 (36.1) 

1 (0.6) 

36 (22.8) 

19 (12.0) 

5 (3.2) 

- Patients without atopic 

comorbidity  

- Patients with at least one atopic 

comorbidity  

81 (51.3) 

77 (48.7) 

80 (50.6) 

78 (49.4) 

Involvement of specific sites, n (%) 

- Head and neck 

- Hands  

 

122 (77.2) 

90 (57.0) 

 

113 (71.5) 

90 (57.0) 

Previous traditional systemic treatment, n 

(%) 

- Methotrexate 

- Cyclosporin 

 

 

13 (8.2) 

62 (39.2) 

 

 

4 (2.5) 

64 (40.5) 

Previous treatment with biologics or JAK-

inhibitors and reason of discontinuation, n 

(%) 

- Dupilumab 

- Inefficacy 

- AEs 

- Other 

- Tralokinumab 

- Inefficacy  

 

 

 

151 (95.6) 

150/151 (99.3) 

1/151 (0.7) 

0/0 (0.0) 

14 (8.9) 

14/14 (100.0) 

 

 

 

30 (19.0) 

0/30 (0.0) 

24/30 (80.0) 

6/30 (20.0) 

0 (0.0) 

0 (0.0) 

Baseline dose, n (%) 

- 15 mg 

- 30 mg 

 

105 (66.5) 

53 (33.5) 

 

109 (69.0) 

49 (31.0) 
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Characteristics Group A  

(n=158) 

Group B  

(n=158) 

Clinimetric score at baseline 

- EASI, median (Q1-Q3) 

- P-NRS, median (Q1-Q3)  

- SD-NRS, median (Q1-Q3)  

- DLQI, median (Q1-Q3)  

 

20.0 (14.8-25.0) [n=158/158] 

8.0 (6.0-10.0) [n=158/158] 

7.0 (4.0-8.0) [n=157/158] 

16.5 (8.0-22.0) [n=90/158] 

 

20.0 (14.0-26.0) [n=158/158] 

8.0 (6.8-9.0) [n=158/158] 

7.0 (5.0-8.0) [n=158/158] 

19.0 (12.0-24.0) [n=90/158] 

Group A, patients who failed biologics; Group B, bio-naïve patients or patients that discontinued 1 

these treatments not due to inefficacy. AD, atopic dermatitis; JAK, Janus Kinase; PN, prurigo-2 

nodularis; EN, nummular eczema; EASI, Eczema Area and Severity Index; P-NRS, Pruritus 3 

Numerical Rating Scale; SD-NRS, Sleep NRS; DLQI, Dermatology Life Quality Index; n, 4 

proportion of valid data.  5 

 6 

  7 

ACCEPTED M
ANUSCRIP

T

D
ow

nloaded from
 https://academ

ic.oup.com
/ced/advance-article/doi/10.1093/ced/llaf253/8160526 by D

ivisione C
oordinam

ento Biblioteche M
I user on 16 June 2025



20 

Table 4. Improvement of the clinical score evaluated from baseline at week 4, 16, 36 and 52 1 

between group A and group B. 2 

Follow-up Score Group A Group B p-value 

Week 4 EASI percentage 

improvement, median 

(Q1-Q3) 

83.3 (66.7-95.0) 

n=147/148 

81.2 (50.0-93.3) 

n=151/152 

0.045 

EASI-75, n (%) 

EASI-90, n (%) 

EASI-100, n (%) 

96 (65.3) 

53 (36.1) 

34 (23.1) 

n=147/148 

92 (60.9) 

44 (29.1) 

29 (19.2) 

n=151/152 

0.643 

P-NRS percentage 

improvement, median 

(Q1-Q3) 

80.0 (50.0-100.0) 

n=140/148 

77.8 (50.0-100.0) 

n=151/152 

0.231 

 

P-NRS 0/1, n (%) 75 (52.1) 

n=144/148 

72 (47.4) 

n=152/152 

0.417 

Delta P-NRS ≥4, n (%) 109 (75.7) 

n=144/148 

111 (73.0) 

n=152/152 

0.599 

SD-NRS percentage 

improvement, median 

(Q1-Q3) 

100.0 (66.7-100.0) 

n=123/148 

88.9 (60.0-100.0) 

n=138/152 

0.128 

SD-NRS 0/1, n (%) 98 (69.0) 

n=142/148 

97 (63.8) 

n=151/152 

0.346 

DLQI percentage 

improvement, median 

(Q1-Q3) 

86.7 (55.2-100.0) 

n=72/148 

85.7 (75.0-100.0) 

n=70/152 

0.411 

Delta DLQI ≥4, n (%) 62 (84.9) 

n=73/148 

64 (90.1) 

n=71/152 

0.354 

MDA, n (%) 45 (31.9) 

n=141/148 

35 (23.2) 

n=151/152 

0.094 

Week 16 EASI percentage 

improvement, median 

(Q1-Q3) 

93.2 (76.7-100.0) 

n=126/127 

95.8 (83.3-100.0) 

n=120/121 

0.248 

EASI-75, n (%) 

EASI-90, n (%) 

EASI-100, n (%) 

101 (80.2) 

73 (57.9) 

49 (38.9) 

n=126/127 

97 (80.8) 

77 (64.2) 

55 (45.8) 

n=120/121 

0.636 

P-NRS percentage 

improvement, median 

(Q1-Q3) 

100.0 (50.0-100.0) 

n=122/127 

95.0 (60.6-100.0) 

n=120/121 

0.965 

P-NRS 0/1, n (%) 75 (60.0) 

n=125/127 

75 (62.0) 

n=121/121 

0.750 

Delta P-NRS ≥4, n (%) 93 (75.0) 

n=125/127 

92 (76.0) 

n=121/121 

0.851 

SD-NRS percentage 

improvement, median 

(Q1-Q3) 

100.0 (74.1-100.0) 

n=106/127 

100.0 (86.1-100.0) 

n=108/121 

0.708 

SD-NRS 0/1, n (%) 96 (76.8) 97 (80.8) 0.440 
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Follow-up Score Group A Group B p-value 

n=125/127 n=120/121 

DLQI percentage 

improvement, median 

(Q1-Q3) 

83.3 (56.6-100.0) 

n=62/127 

88.5 (79.1-100.0) 

n=62/121 

0.409 

Delta DLQI ≥4, n (%) 49 (77.8) 

n=63/127 

54 (84.4) 

n=64/121 

0.342 

MDA, n (%) 58 (47.2) 

n=123/127 

62 (52.1) 

n=119/121 

0.442 

Week 36 EASI percentage 

improvement, median 

(Q1-Q3) 

93.8 (81.5-100.0) 

n=101/102 

96.2 (84.2-100.0) 

n=89/90 

0.163 

EASI-75, n (%) 

EASI-90, n (%) 

EASI-100, n (%) 

90 (89.1) 

56 (55.4) 

35 (34.7) 

n=101/102 

75 (84.3) 

62 (69.7) 

41 (46.1) 

n=89/90 

0.023 

(χ²=9.497) 

P-NRS percentage 

improvement, median 

(Q1-Q3) 

87.5 (45.0-100.0) 

n=97/102 

100.0 (71.4-100.0) 

n=89/90 

0.063 

P-NRS 0/1, n (%) 54 (54.5) 

n=99/102 

61 (67.8) 

n=90/90 

0.063 

Delta P-NRS ≥4, n (%) 73 (73.7) 

n=99/102 

70 (77.8) 

n=90/90 

0.518 

SD-NRS percentage 

improvement, median 

(Q1-Q3) 

100.0 (87.5-100.0) 

n=84/102 

100.0 (100.0-100.0) 

n=90/90 

0.225 

SD-NRS 0/1, n (%) 78 (79.6) 

n=98/102 

76 (85.4) 

n=90/90 

0.299 

DLQI percentage 

improvement, median 

(Q1-Q3) 

80.0 (58.6-100.0) 

n=53/102 

92.3 (69.0-100.0) 

n=49/90 

0.032 

Delta DLQI ≥4, n (%) 40 (74.1) 

n=54/102 

46 (90.2) 

n=51/90 

0.032 

(χ²=4.600) 

MDA, n (%) 45 (46.4) 

n=97/102 

52 (59.8) 

n=87/90 

0.070 

Week 52 EASI percentage 

improvement, median 

(Q1-Q3) 

93.3 (79.2-100.0) 

n=77/78 

100.0 (88.6-100.0) 

n=76/77 

0.030 

EASI-75, n (%) 

EASI-90, n (%) 

EASI-100, n (%) 

60 (77.9) 

46 (59.7) 

32 (41.6) 

n=77/78 

66 (86.8) 

56 (73.7) 

44 (57.9) 

n=76/77 

0.210 

P-NRS percentage 

improvement, median 

(Q1-Q3) 

88.8 (40.7-100.0) 

n=76/78 

100.0 (77.8-100.0) 

n=75/77 

0.023 

P-NRS 0/1, n (%) 42 (53.8) 

n=78/78 

55 (72.4) 

n=76/77 

0.017 

(χ²=5.665) 

Delta P-NRS ≥4, n (%) 55 (70.5) 63 (82.9) 0.070 
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Follow-up Score Group A Group B p-value 

n=78/78 n=76/77 

SD-NRS percentage 

improvement, median 

(Q1-Q3) 

100.0 (83.3-100.0) 

n=63/78 

100.0 (100.0-100.0) 

n=67/77 

0.078 

SD-NRS 0/1, n (%) 62 (79.5) 

n=77/78 

69 (90.8) 

n=76/77 

0.049 

(χ²=3.870) 

DLQI percentage 

improvement, median 

(Q1-Q3) 

83.3 (48.9-100.0) 

n=41/78 

94.7 (82.1-100.0) 

n=41/77 

0.040 

Delta DLQI ≥4, n (%) 31 (73.8) 

n=42/78 

34 (79.1) 

n=43/77 

0.568 

MDA, n (%) 33 (42.9) 

n=77/78 

47 (62.7) 

n=75/77 

0.014 

(χ²=5.980) 

Group A, patients who failed biologics; Group B, bio-naïve patients or patients that discontinued 1 

these treatments not due to inefficacy. The p-values refers to the differences between group A and 2 

group B. Continuous non-normal distributions were tested using the Mann-Whitney U test. 3 

Categorical variables were analyzed using a chi-square test or Fisher’s exact test as appropriate.  4 

EASI, Eczema Area and Severity Index; P-NRS, Pruritus Numerical Rating Scale; SD-NRS, Sleep 5 

NRS; DLQI, Dermatology Life Quality Index; n, proportion of valid data. At baseline, in the group 6 

A, 21 patients had an SD-NRS of 0, 4 had a P-NRS of 0, and 1 had a DLQI of 0. In the group B, 7 

14 patients had an SD-NRS of 0, 1 had a P-NRS of 0, and 2 had a DLQI of 0. These patients could 8 

not be included in the percentage improvement calculations for subsequent follow-ups. 9 

 10 

  11 

ACCEPTED M
ANUSCRIP

T

D
ow

nloaded from
 https://academ

ic.oup.com
/ced/advance-article/doi/10.1093/ced/llaf253/8160526 by D

ivisione C
oordinam

ento Biblioteche M
I user on 16 June 2025



23 

Table 5. Overview of Drug Retention and Discontinuation Reasons at Weeks 4, 16, 36, and 52 1 

between group A and B 2 
  Week 4 Week 16 Week 36 Week 52 

Group A Discontinuations and lost at 

follow-up, n 

- Inefficacy 

- AEs 

- Other (non-drug-related) 

- Inefficacy and AEs 

- Lost at FU 

 

 

0 

0 

0 

0 

0 

 

 

0 

0 

1 

0 

0 

 

 

1 

2 

1 

0 

2 

 

 

4 

1 

3 

1 

2 

Drug survival, % 100.0 100.0 97.2 90.5 

Group B Discontinuations and lost at 

follow-up, n 

- Inefficacy 

- AEs 

- Other (non-drug-related) 

- Inefficacy and AEs 

- Lost at FU 

 

 

0 

0 

0 

0 

0 

 

 

1 

1 

0 

0 

0 

 

 

1 

0 

1 

0 

0 

 

 

2 

3 

1 

1 

0 

Drug survival, % 100.0 98.4 97.4 91.2 

Group A, patients who failed Th2 biologics; Group B, bio-naïve patients or patients that 3 

discontinued these treatments not due to inefficacy. DS, drug survival; FU, follow-up.  4 

 5 

 6 

 7 

  8 
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 1 

Figure 1 2 
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