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Abstract

:

Chronic pruritus is a major symptom of atopic dermatitis (AD). Its etiopathogenesis is complex, and an understanding of the driving factors of its pathogenesis allows for the development of new molecule-targeted therapies. Dupilumab, targeting and blocking interleukin-4 (IL-4) and interleukin-13 (IL-13) molecules, has shown great efficacy in treating AD symptoms such chronic itching. We performed a retrospective observational study to evaluate possible chronic-itch-related characteristics and parameters in 356 AD patients who received dupilumab. The objective of the study was to evaluate the factors associated with the level of pruritus reported by patients at each of the 1575 detections in the form of the peak pruritus numerical rating scale (NRSpp) and sleep disturbance numerical rating scale (NRSsd). We focused on: the eczema area and severity index (EASI), dermatology life quality index (DLQI), patient-oriented eczema measure (POEMS), eosinophilia, L-lactate dehydrogenase (LDH), immunoglobulin E (IgE) and the time from the start of dupilumab therapy. NRSpp fell from 8.6 (sd 1.7) at baseline to 1.7 (sd 2.3) at 36 months and NRSsd from 7 (sd 3) to 0. Regarding the parameters that correlate with NRSpp, all the parameters analysed were significantly correlated except for eosinophils (p = 0.136). In the multivariate analysis, both considering and not considering treatment duration, the parameters were correlated (p < 0.001); EASI, DLQI, POEM, and LDH significantly correlated with NRSpp (p < 0.001 for each, except for LDH p = 0.003); while IgE tot lost significance (p = 0.337). Similar results were obtained for the parameters correlating with NRSsd. Our results confirm the efficacy of dupilumab on pruritus. The use of questionnaires such as DLQI and POEM is advisable in clinical practice and is adequate for assessing the impact of itching on AD. The low correlation of IgE and eosinophils, the ambiguity of LDH levels with the level of pruritus, and a poor clinical validity and unclear correlation with disease severity suggest a progressive abandonment of monitoring of these values.
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1. Introduction


Chronic pruritus, as defined as pruritus lasting for more than 6 weeks, is one of the main features of atopic dermatitis (AD) and one of the symptoms that most affects the quality of life (QoL) of atopic patients, causing psychosocial morbidity such as sleep disruption, depression, anxiety and difficulty in concentrating [1]. Its etiology and pathogenesis is complex and is not completely understood [2].



There is no single pathogenetic cause for chronic pruritus: different types of molecular events concerning the interface between skin, keratinocytes and cutaneous nerve fibers are implied. Thus, the lack of comprehension of chronic itch in atopic dermatitis could cause difficulties in managing patients in clinical setting [3].



However, in recent years, the study of this condition and the comprehension of the driving factors in its pathogenesis have allowed for the development of new molecule-targeted therapies that could revolutionize the treatment of chronic itch in patients affected by atopic dermatitis [2,4].



In detail, interleukins (especially the subclasses IL-4 and IL-13) [1] have been shown to play a key role in chronic itch pathophysiology by promoting the initiation and maintenance of a TH2 subset [2], which is the most important cellular subpopulation involved in the development of atopic dermatitis and associated chronic pruritus but not for the development of acute pruritus [5].



The novel monoclonal antibody dupilumab [6] (approved in 2017 by the U.S. Food and Drug Administration for AD), targeting and blocking the IL-4 and IL-13 molecules, has shown great efficacy in treating AD and especially in rapidly improving AD-associated symptoms such as chronic itching [7]. In particular, in a randomized double-blind placebo controlled trial involving adults with moderate-to-severe atopic dermatitis despite treatment with topical glucocorticoids and calcineurin inhibitors, dupilumab in monotherapy resulted in rapid and dose-dependent improvements in clinical indexes in only 4 weeks. The reduction in the pruritus numerical-rating scale score (NRS, ranging from 0 [no itch] to 10 [worst imaginable itch]) at 12 weeks decreased by 55.7%, versus the placebo group where the reduction decreased by only 15.7% (p < 0.001) [8]. In another two randomized, placebo-controlled, phase 3 trial of dupilumab versus placebo dupilumab was shown to reduce itching after only 2 weeks, and at 16 weeks it showed an improvement of at least 3 or 4 points in the peak score on the pruritus numerical rating scale in significantly more patients receiving dupilumab than in those receiving a placebo (p < 0.001) [9].



All of these findings are strong evidence for supporting the use of dupilumab in the improvement of chronic pruritus related to atopic dermatitis [7].



The biological, clinical, and psychological factors and parameters of AD that correlate with the symptoms of pruritus, particularly during systemic therapy, have not been well-defined yet in the literature on this subject [3]. Real-life experiences of pruritus during treatment with dupilumab and the possible associated factors are scarce, as well as possible differences between adolescent and adult populations [7,10].




2. Results


A total of 356 patients were evaluated at baseline, 251(70.5%) at 4 months, 228 (64%) at 8 months, 172 (48.3%) at 12 months, 137 (38.5%) at 16 months, 142 (39.9%) at 20 months, 123 (34.6%) at 24 months, 85 (23.9%) at 28 months, 59 (16.6%) at 32 months, and 22 (6.2%) at 36 months for a total of 1575 visits.



At baseline, 203 patients were male (57%) and 153 were female (43%). The mean age of the population was 39.9 years (sd 17.43), with 21 adolescent patients (<18 yr) and 335 adults (>18 yr). The mean age of onset was 14.4 (sd 20.6), with 219 patients reporting childhood onset (61.5%) and 136 reporting atopic familiarity (38.2%). A total of 19 patients had lesions referable to prurigo excoriate (5.3%), 93 reported predispositions to allergic conjunctivitis (26.1%), 78 reported recurrent herpetic infections (21.9%), and 8 reported previous parasitic infections (2.3%).



For the pruritus scores, NRSpp fell from 8.6 (sd 1.7) at baseline to 1.7 (sd 2.3) at 36 months and NRSsd from 7 (sd 3) to 0. For both scores, a significant decrease was observed as early as 4 months with a subsequent stabilization, and a recrudescence was observed for NRSpp at 24 months (mean 2.4 sd 2.4) and for NRSsd at 20 months (mean 1.9 sd 2.1) (Table 1).



The mean EASI fell from 23.2 at baseline (sd 10.8) to 1.6 (sd 2.02) at 36 months, with a minimum recorded at 20 months (1.25 sd 1.74). Regarding the QoL parameters, DLQI decreased from 14.9 (sd 7) at baseline to 1.2 (sd 2.4) points at 36 months, and POEM decreased from 20.6 (sd 6.1) to 3.8 (sd 5.2) points. For both questionnaires, a partial worsening of values was observed at month 24 (DLQI 3.2 and POEM 5.4).



With regard to laboratory parameters, IgE tot increased from 3239.2 (sd 5020.4) at baseline to 209.3 (sd 308.5) at 36 months, eosinophils from 2.1 (sd 19.6) to 0.38 (sd 0.24), and LDH from 320.9 (sd 144.2) to 198.3 (sd 61.6) (Table 2).



Regarding the parameters that correlate with NRSpp, all the parameters analysed were significantly correlated except for eosinophils (p = 0.136, R = 0.04). As EASI increases, the reported itching also increases (p < 0.001 R: 0.71, r2: 0.5). This behaviour is similar with respect to DLQI (p < 0.001 R: 0.76, r2: 0.57) and POEMS (p < 0.001 R: 0.83 r2: 0.69). Regarding the laboratory parameters, IgE positively correlates with NRSpp (p < 0.001 R: 0.2, r2: 0.04) and LDH levels (p < 001, R: 0.33, r2: 0.11). The treatment duration negatively correlated with pruritus: as the months of dupilumab therapy increased, NRSpp decreased (p < 0.001, R: 0.54, r2: 0.29). In the multivariate analysis, both considering and not considering treatment duration,). EASI, DLQI, POEM, and LDH significantly correlated with NRSpp (p < 0.001 for each, except for LDH 0.003), while IgE tot lost significance (p = 0.337). Following the Pareto diagram for standardized effects, POEM correlated most strongly with NRSpp, followed by DLQI, EASI, months of treatment and LDH (Table 3 and Table 4).



For the parameters correlating with NRSsd, as for the previous score, all the analysed parameters were significantly correlated, as well as the eosinophils (p = 0.037, R = 0.06). As EASI increases, so does nocturnal symptomatology (p < 0.001 R: 0.71, r2: 0.5), and this behaviour is similar with respect to DLQI (p < 0.001 R: 0.75, r2: 0.5) and POEMS (p < 0.001 R: 0.78 r2: 0.61). Regarding the laboratory parameters, IgE and LDH positively correlated with NRSsd (p < 0.001 R: 0.19, r2: 0.04, p < 001, R: 0.33, r2: 0.11, respectively). Treatment duration negatively correlated with sleep disturbance as the months of dupilumab therapy increased and NRSsd decreased (p < 0.001, R: 0.52, r2: 0.27). In multivariate analysis, both considering and not considering the duration of treatment (p < 0.004), NRSpp, EASI, DLQI, POEM, and LDH significantly with NRSpp (p < 0.001 for each, except for LDH 0.003), while IgE tot and eosinophiles lost significance (p = 0.337 and p = 0.133, respectively). On the Pareto diagram, in this case the correlation with POEM, DLQI and EASI were similar and higher than LDH andmonths of treatment, (Table 5 and Table 6).



Regarding the reduction in NRSpp ≥ 4, no significant differences were found between adults and adolescents at 4 and 8 months, although a better performance was observed for the adult population (74% vs. 53% p = 0.79 and 84% vs. 75% p = 0.529) (Figure 1).



During the 36 months follow-up, ocular adverse events (ocular conjunctivitis) occurred in 44 patients of 352 patients studied (12.53%). In these patients, no interruption of the treatment was necessary since symptoms were successfully managed with topical treatment




3. Discussion


The impact of dupilumab on pruritus in adults, adolescents, and children are confirmed by numerous trials and real-life experiences [11,12,13,14,15,16,17]. However, the latter is often limited to low sample sizes and relatively short follow-ups [14,15]. Recently, lebrikizumab and tralokinumab showed good results in the treatment of AD, although results for pruritus control were less promising [18,19]. Nemolizumab is a modern monoclonal antibody specifically synthesised for the management of pruritus, inhibiting IL31, a cytokine widely involved in the pathogenesis of this symptom in acute and chronic AD, and even playing a superior role to IL4 and IL13 [20,21]. Concerning JAK inhibitors, baricitinib, abrocitinib, and upadacitinib are effective in the management of pruritus [22]. In particular upadacitinib was superior to dupilumab in reducing pruritus at 1 and 2 weeks of treatment [23]. The inhibition of JAK ensures the inhibition of receptors; therefore, the subsequent biological effects, from a greater number of cytokines, are variably involved in the pathogenesis of pruritus, not only IL13 and IL4 but also IL31, IL2, IL8, IL25, IL33, IFNγ and thymic stromal lymphoprotein (TSLP) [21,24,25].



Ours is one of the few studies that evaluates the dimension of pruritus in a real-life setting for a total follow-up time of 36 months in a large adult and adolescent population, analysing any differences between the two populations and possible correlations of clinical, laboratory, and psychological factors detectable in clinical practice. These factors are: the extent of disease assessed by EASI; the psychological impact measured by DLQI and POEM (which as we recall are the questionnaires recommended by the Harmonzing Outcome Measures for Eczema (HOME) consensus [26]); and IgEtotals, LDH, and eosinophils, traditionally considered indicators of atopic disease. For the assessment of pruritus, NRSpp and NRSds were used, which are well-defined, reliable, sensitive, and valid scores to assess the intensity of pruritus in the adult population [27]. The value of NRSpp strongly correlates with PROs, such as DLQI and SCORAD, and a reduction of ≥4 is considered an efficacy outcome in both psoriasis and atopic dermatitis [27]. Although NRSpp is widely used in studies on monoclonal antibodies inhibiting IL13 and IL14, it should be remembered that the inhibition of these cytokines results in a reduction in chronic itch and not acute itch; the score analysing only peak itch may overestimate the patient’s itch levels by identifying the acute event by definition [21]. In our population, there was a rapid reduction in all values at month 4, with a progressive reduction until month 36; only the LDH value showed a smaller reduction and more stability throughout the measurements, partially contradicting previous evidence [16]. We did not find substantial differences between the adult and adolescent populations.



When analysing the individual patient visits, we found that neither IgE, nor eosinophils, are associated with the improvement or worsening of itching (both day and night), which may seem surprising but is already well-established in the literature. Eosinophils, if not completely unrelated to the pathophysiology of itching, do not appear to be directly related. Additionally, the role of IgE is more controversial in light of the excellent results achieved by omalizumab in controlling itching in patients with urticaria [25,28]. It is interesting to note that recent studies show a poor correlation between total IgE and eosinophils with the EASI of patients treated with dupilumab, although several studies confirm a reduction in these during dupilumab [16,29]. LDH levels showed a low correlation with the itching reported by our patients [16,30]. There are no studies in the literature correlating LDH with the level of itching; however, in cutaneous lymphoma patients, high LDH levels seem to correlate with more itching in affected patients [31].



POEM, DLQI, and EASI positively correlate with itch levels, regardless of the month of detection. In particular, POEM is more related to daytime itching, it is no coincidence that the HOME consensus selected it as the questionnaire of choice in patients with AD, the questions appear more specific for AD and better intercept the alterations in the quality of life of a DLQI, which remains a generic questionnaire [26]. The role of POEM in the evaluation of night pruritus is similar to DLQI and EASI.



The limitations of our study are those typical of a retrospective observational study. The follow-up, although long in the adult population, is reduced in the adolescent population. Furthermore, the correlations of the various factors were performed on 1557 surveys within a total population of 356 patients, with an average of 4.4 surveys per patient; however, some patients contributed to one survey and others to nine, leading to numerous biases.




4. Materials and Methods


4.1. Population


We performed a retrospective observational study to evaluate possible pruritus (chronic itch)-related characteristics and parameters in 356 AD patients living in North-West Italy who received dupilumab for the treatment of severe AD from 30 November 2018 to 14 January 2022 at the Dermatology Clinic of the Turin University hospital, a secondary referral centre for the treatment of AD.



The participants included in our study were clinically diagnosed with AD following the criteria proposed by the U.K. Working Party for the diagnosis of AD; in case of doubts, biopsy was performed for histological analysis.



In this prospective cohort study, all the patients treated with dupilumab were included, without any estimation of a sample size.



During this timeframe, 1575 follow-up visits were performed (excluding telemedicine visits caused by COVID-19). All patients received an initial subcutaneous dose of 600 mg dupilumab and, subsequently, 300 mg every other week. Patients were visited at baseline and every 16 weeks. At each visit, CBC and leukocyte formula were assessed, with particular attention toward eosinophils, LDH, and IgE. Patients completed DLQI (dermatology life quality index) and POEMS (patient-oriented eczema measure) before each visit; disease severity was assessed by EASI (eczema area severity index); and pruritus was assessed by NRSpp (numerical rating scale peak of pruritus) and NRSsd (sleep disturbance). At the baseline visit, demographic characteristics such as age, sex, age of onset, presence of nodular prurigo, family history of atopy, predisposition to allergic conjunctivitis and recurrent herpetic recurrences, and history of parasitic infections were recorded.




4.2. Objectives


The main objective of the study was to evaluate the factors associated with the level of pruritus reported by patients at each of the 1575 detections in the form of NRSpp and NRSsd. We focused on: EASI, DLQI, POEMS, Eosinophilia, LDH, IgE and time from the start of dupilumab therapy.



The secondary objective was to evaluate the differences in achieving a reduction in NRSpp ≥4 at 4 and 8 months between the adolescent and adult population.



The trend of the analysed parameters was described from baseline to 36 months (T9).




4.3. Statistical Analysis


For this analysis, epidemiological data, clinical and QoL-related disease severity were summarized using descriptive statistics. Descriptive statistics were used to evaluate the data set according to the number of patients and their percentage proportion in the groups related to the categorical variables; mean and standard deviation (SD) were used for continuous variables. Inferential statistics were performed up to week 144. To evaluate the association between the analysed parameters and the NRSpp and NRSsd, considering each of the 1575 detections, an initial correlation evaluation was performed through linear regression, which was reported by utilizing the Pearson correlation index R and coefficient of determination r2. A multivariate analysis was then performed for significant correlations, using a logistic regression for both NRSpp and NRSsd as dependent variables, and Pareto diagram was used for adjust the weight of each parameter. The categorical variables were analysed using the chi-square test and Fisher’s exact test where needed, while the continuous variables were tested using the Shapiro–Wilk test to investigate the normality of the distribution. Then, the dichotomous normal distributions were compared using a Student’s t-test, and non-normal distributions were tested using the Mann–Whitney U test if dichotomous. Kruskal–Wallis tests were used to compare more than 2 distributions. Statistical significance was considered as p-value < 0.05.





5. Conclusions


Our results confirm the efficacy of dupilumab for itching. The use of questionnaires such as DLQI and POEM in clinical practice is advisable and adequate for assessing the impact of itching on AD. Our data do not reveal a significant correlation between IgE and eosinophils and highlight the ambiguity of LDH levels with regard to the extent of pruritus. The poor clinical validity and unclear correlation with disease severity seem to suggest a progressive abandonment of the periodic monitoring of these values.
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Figure 1. Reduction in NRSpp ≥ 4 adults vs. adolescents. 
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Table 1. Demographic characteristics.






Table 1. Demographic characteristics.





	
Demographic Characteristics






	

	
N°/%




	
Sex (M)

	
203 (57%)




	
Age

	
39.3 (sd 17.43)




	
Age of onset

	
14.4 (sd 20.6)




	
Adult population

	
335 (94%)




	
Childhood onset

	
219 (61.5%)




	
Familiarity

	
136 (38.2%)




	
Prurigo excoriate

	
19 (5.3%)




	
Allergic conjunctivitis

	
93 (23.1%)




	
Recurrent herpetic infections

	
78 (21.9%)




	
Parasitic infections

	
8 (2.3%)
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Table 2. Mean reduction in all parameters analysed.






Table 2. Mean reduction in all parameters analysed.





	

	
Baseline

	
4 Months

	
8 Months

	
12 Months

	
16 Months

	
20 Months

	
24 Months

	
28 Months

	
32 Months

	
36 Months






	
meanNRSpp

	
8.6

	
3.1

	
2.8

	
2.7

	
2.34

	
1.88

	
2.4

	
2.14

	
1.78

	
1.73




	
sd 1.7

	
Sd 2.5

	
Sd 2.3

	
Sd 2.3

	
Sd 2.4

	
Sd 2.1

	
Sd 2.4

	
Sd 2.3

	
Sd 2.2

	
Sd 2.3




	
meanNRSsd

	
7

	
1

	
0.6

	
0.9

	
0.6

	
1.9

	
0.6

	
0.7

	
0.3

	
0




	
Sd 3

	
Sd 2.1

	
Sd 1.8

	
Sd 2

	
Sd 1.5

	
Sd 2.1

	
Sd 1.9

	
Sd 1.8

	
Sd 1

	
Sd 0




	
meanEASI

	
23.2

	
3.7

	
2.8

	
2.7

	
2.3

	
1.3

	
1.4

	
1.7

	
1.5

	
1.6




	
Sd 10.8

	
Sd 5.3

	
Sd 3.7

	
Sd 3.8

	
Sd 4.1

	
Sd 1.7

	
Sd 2

	
Sd 4

	
Sd 3.9

	
Sd 2




	
meanDLQI

	
14.9

	
4.6

	
4

	
3.5

	
2.7

	
2.4

	
3.2

	
2.5

	
2.6

	
1.2




	
Sd 7

	
Sd 5

	
Sd 5

	
Sd 4

	
Sd 3.7

	
Sd 3

	
Sd 4.2

	
Sd 3.2

	
Sd 4.8

	
Sd 2.4




	
meanPOEM

	
20.6

	
7.3

	
6.7

	
6.2

	
5.7

	
4.8

	
5.4

	
4.9

	
4.1

	
3.8




	
Sd 6.1

	
Sd 5.8

	
Sd 5.9

	
Sd 5.4

	
Sd 5.8

	
Sd 5.4

	
Sd 5.4

	
Sd 5.5

	
Sd 5

	
Sd 5.2




	
meanLDH

	
320.9

	
236.3

	
222.4

	
214.9

	
201.2

	
198.9

	
211.3

	
203

	
212.7

	
198.3




	
Sd 144.2

	
Sd 96

	
Sd 81.1

	
Sd 78.7

	
Sd 70.3

	
Sd 73.9

	
Sd 82.6

	
Sd 59.8

	
Sd 65.8

	
Sd 61.6




	
mean Eosinophiles

	
2.1

	
0.64

	
0.59

	
0.55

	
2.07

	
0.5

	
1.94

	
0.35

	
0.32

	
0.38




	
Sd 19.6

	
Sd 0.8

	
Sd 1

	
Sd 0.9

	
Sd 17.3

	
Sd 1.1

	
Sd 15.3

	
Sd 0.3

	
Sd 0.2

	
Sd 0.2




	
mean tot-IgE

	
3239.2

	
1923

	
1166

	
817.8

	
875.8

	
551.7

	
516.9

	
431.8

	
379.7

	
209.3




	
Sd 5020.4

	
Sd 3138.4

	
Sd 1768

	
Sd 1220.7

	
Sd 2366.2

	
Sd 869.3

	
Sd 805.7

	
Sd 728

	
Sd 634.4

	
Sd 308.5
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Table 3. Linear regression for NRSpp.






Table 3. Linear regression for NRSpp.





	
Linear Regression for NRSpp




	
Parameter

	
Correlation

	
Pearson R

	
R2

	
p-Value






	
EASI

	
0.71

	
0.71

	
0.5

	
<0.001




	
DLQI

	
0.76

	
0.76

	
0.57

	
<0.001




	
POEM

	
0.83

	
0.83

	
0.69

	
<0.001




	
Eosinophiles

	
−0

	
0

	
0

	
0.953




	
LDH

	
−0.55

	
0.55

	
0.3

	
<0.001




	
IgE

	
0.2

	
0.2

	
0.04

	
<0.001




	
Months of treatment

	
−0.54

	
0.54

	
0.29

	
<0.001
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Table 4. Multivariate analysis for NRSpp with and without months of treatment.






Table 4. Multivariate analysis for NRSpp with and without months of treatment.





	
Multivariate for NRSpp




	

	
Unstandardized Coefficients

	
Standardized Coefficients

	

	

	




	
Model

	
B

	
Beta

	
Standard Error

	
t

	
p-Value






	
(Constant)

	
0.15

	

	
0.17

	
0.87

	
0.383




	
LDH

	
−0

	
−0.11

	
0

	
−5.14

	
<0.001




	
IgE tot

	
−0

	
−0

	
0

	
−0.16

	
0.875




	
EASI score

	
0.08

	
0.25

	
0.01

	
9.49

	
<0.001




	
DLQI

	
0.14

	
0.29

	
0.01

	
9.8

	
<0.001




	
POEM

	
0.12

	
0.31

	
0.01

	
10.13

	
<0.001




	
(Constant)

	
0.15

	

	
0.17

	
0.87

	
0.383




	
LDH

	
−0

	
−0.11

	
0

	
−5.14

	
<0.001




	
IgE tot

	
−0

	
−0

	
0

	
−0.16

	
0.875




	
EASI score

	
0.08

	
0.25

	
0.01

	
9.49

	
<0.001




	
DLQI

	
0.14

	
0.29

	
0.01

	
9.8

	
<0.001




	
POEM

	
0.12

	
0.31

	
0.01

	
10.13

	
<0.001




	
Months

	
−0.03

	
−0.08

	
0.01

	
−4.13

	
<.001
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Table 5. Linear regression for NRSsd.
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Linear Regression for NRSsd




	
Parameter

	
Correlation

	
Pearson R

	
R2

	
p-Value






	
EASI

	
0.71

	
0.71

	
0.5

	
<0.001




	
DLQI

	
0.75

	
0.75

	
0.57

	
<0.001




	
POEM

	
0.78

	
0.78

	
0.61

	
<0.001




	
Eosinophiles

	
0.03

	
0.03

	
0

	
0.289




	
LDH

	
−0.6

	
0.6

	
0.36

	
<0.001




	
IgE

	
0.19

	
0.19

	
0.04

	
<0.001




	
Months of treatment

	
−0.52

	
0.52

	
0.27

	
<0.001
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Table 6. Multivariate analysis for NRSsd with and without months of treatment.
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Multivariate for NRSsd




	

	
Unstandardized Coefficients

	
Standardized Coefficients

	

	

	




	
Model

	
B

	
Beta

	
Standard Error

	
t

	
p-Value






	
(Constant)

	
0.15

	

	
0.17

	
0.87

	
0.383




	
LDH

	
−0

	
−0.11

	
0

	
−5.14

	
<0.001




	
IgE tot

	
−0

	
−0

	
0

	
−0.16

	
0.875




	
EASI score

	
0.08

	
0.25

	
0.01

	
9.49

	
<0.001




	
DLQI

	
0.14

	
0.29

	
0.01

	
9.8

	
<0.001




	
POEM

	
0.12

	
0.31

	
0.01

	
10.13

	
<0.001




	
(Constant)

	
0.15

	

	
0.17

	
0.87

	
0.383




	
LDH

	
−0

	
−0.11

	
0

	
−5.14

	
<0.001




	
IgE tot

	
−0

	
−0

	
0

	
−0.16

	
0.875




	
EASI score

	
0.08

	
0.25

	
0.01

	
9.49

	
<0.001




	
DLQI

	
0.14

	
0.29

	
0.01

	
9.8

	
<0.001




	
POEM

	
0.12

	
0.31

	
0.01

	
10.13

	
<0.001




	
Months

	
−0.03

	
−0.08

	
0.01

	
−4.13

	
<0.001
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