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Abstract
Adult atopic dermatitis (adult AD) is a systemic inflammatory disorder, whose relationship with immune-allergic and 
metabolic comorbidities is not well established yet. Moreover, treatment of mild-to-moderate and severe atopic dermatitis 
needs standardization among clinicians. The aim of this study was to evaluate the distribution of comorbidities, including 
metabolic abnormalities, rhinitis, conjunctivitis, asthma, alopecia and sleep disturbance, according to severity of adult AD, 
and describe treatments most commonly used by Italian dermatologists. Retrospective, observational, nationwide study of 
adult patients over a 2-year period was performed. Clinical and laboratory data were obtained through review of medical 
records of patients aged ≥ 18 years, followed in 23 Italian National reference centres for atopic dermatitis between September 
2016 and September 2018. The main measurements evaluated were disease severity, atopic and metabolic comorbidities, 
treatment type and duration. Six-hundred and eighty-four adult patients with AD were included into the study. Atopic, but 
not metabolic conditions, except for hypertension, were significantly associated with having moderate-to-severe AD in young 
adult patients. Disease duration was significantly associated with disease severity. Oral corticosteroids and cyclosporine 
were the most widely used immunosuppressant. Our study seems confirm the close relationship between adult AD and other 
atopic conditions, further long-term cohort studies on patients affected by adult AD need to be performed to evaluate the 
complex relationship between adult AD disease severity and metabolic comorbidities.
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Introduction

Atopic dermatitis (AD) usually appears in early childhood 
(15–30%) and generally resolves prior to puberty. How-
ever, in up to half of patients, it may persist into adulthood, 
becoming a lifelong condition [1, 2].

Although prevalence of adult atopic dermatitis (adult AD) 
remains unclear, several studies have indicated that it has been 
increasing in recent decades, particularly in industrialized coun-
tries [3]. Current estimates place the prevalence of AD at around 
2–8% in adults, compared with 10–20% in children [4, 5].

Adult AD is considered a systemic and immune-aller-
gic inflammatory skin disease, and it was assumed that 
atopic (allergic rhinitis, asthma), metabolic comorbidities 
(increased body mass index (BMI), central obesity, hyper-
tension, hyperlipidaemia, diabetes mellitus) and sleep distur-
bance can promote the chronic inflammatory state, capable 
of perpetuating the progression of the disease, leading to 
more severe forms of adult AD [6, 7].

Topical and systemic corticosteroids are the cornerstone 
of pharmacological treatment regardless disease severity [8, 
9].

However, in moderate and severe cases, several sys-
temic treatments are used in clinical practice, including 
cyclosporine, which is the only one approved for treatment 
of adult AD, followed by methotrexate, azathioprine, and 
mycophenolate mofetil.
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There are still no population-based Italian studies on 
the prevalence of comorbidities in adult AD based on the 
severity of disease.

Similarly, the need for observational studies describing 
therapeutic interventions that reflect the impact on these 
patients is growing. Aims of this study were to evaluate 
the distribution of associated adult AD comorbidities 
according to disease severity, through the stratification 
of patients with mild, moderate and severe disease, and 
describe treatments prescribed for adult patients in routine 
clinical practice, according to disease severity.

Materials and methods

Study design

This is a multicenter observational study, conducted in 
accordance with the latest revision of the Helsinki Dec-
laration (2009/58). All enrolled patients had signed an 
informed consent to make their clinical data available for 
research purposes. The study was approved by Local Ethi-
cal Committee United Hospital of Ancona.

Population

Data from 684 patients (356 males and 328 females) with 
mild-to-severe atopic dermatitis, aged ≥ 18 years, in treat-
ment with conventional topical and systemic drugs at 23 
Dermatological clinical centres of Italian National Health 
System were retrospectively collected from outpatients 
and inpatients medical records from September 2016 to 
September 2018 and recorded into an electronic medical 
record.

Clinical collected data

Information such as demographic data (age and sex), anthro-
pometric measurements (height, weight and BMI, waist and 
hip circumference), metabolic (hypertriglyceridemia, hyper-
cholesterolemia, hypertension, diagnosis of type 2 diabetes 
mellitus), atopic (rhinitis, asthma, conjunctivitis) comorbidi-
ties and functional impairment as sleep disorders (including 
difficulty falling asleep, frequent night time awakenings, and 
excessive daytime sleepiness) and pruritus were retrieved. 
Previous and on-going treatments for each patient were col-
lected as well.

Clinimetric tools

Severity of adult AD for each subject was recorded as 
mild, moderate or severe, according to Eczema Area and 
Severity Index (EASI) and SCORing AD (SCORAD). 
Quality of life of patients were investigated through the 
Dermatology Life Quality Index (DLQI) questionnaire.

EASI is a validated investigator-assessed scoring sys-
tem that grades the physical signs of atopic dermatitis, it 
determines the severity of the patient’s eczema, according 
to clinicians’ perspective [10], its final score ranges from 
0 to 72.

SCORAD index is a mixed patient/clinicians tool to 
evaluate AD severity [11], its final score ranges from 0 to 
103, and determines disease severity according to patients 
and clinicians’ perspective.

Diagnosis and disease severity of atopic dermatitis 
was established according Italian AD guidelines [12], 
AD diagnosis was based essentially on the disease typi-
cal clinical signs and symptoms, evaluated by experi-
enced dermatologists, as currently no diagnostic markers 
are available. Disease severity was graduated as follows: 
mild disease EASI < 16 and/or SCORAD < 25; moderate 
disease EASI =  > 16 and/or SCORAD > 25; severe disease 
EASI =  > 21 and/or SCORAD > 50, or EASI score < 16 
but at least one of the following conditions: itch with 
numeric rating scale (NRS) score > 7 and/or sleep distur-
bances with NRS score > 7.

DLQI is a simple, self-administered and user-friendly 
validated questionnaire designed to assess the impact of a 
wide range of skin disease on patient health-related qual-
ity of life [13]. Final total score is calculated by summing 
the score of ten items which cover six domains including 
symptoms and feelings, daily activities, leisure, work and 
school, personal relationships, resulting in a maximum 
score of 30 and a minimum score of 0. The higher scores 
the poorer the quality of life.

Pruritus was quantified through The Peak Pruritus 
Numerical Rating Scale (NRS) a validated, single-item, 
patient-reported outcome (PRO) of itch severity. Patients 
were asked to rate the intensity of their itch using a visual 
analogue scale rating from 0 ("no itch") to 10 (“worst 
imaginable itch”).

Statistical analysis:

A non-parametric approach was used since variables had 
a no-normal distribution, when evaluated with the Shapiro 
test. Quantitative variables were summarized using median 
and interquartile range (IQR,  1st–3rd quartiles), respec-
tively, as measure of centrality and variability; qualitative 
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variables were expressed as absolute and percent frequen-
cies. Comparisons between groups were evaluated using 
Wilcoxon rank sum test and Fisher exact test, respectively.

A logistic regression analysis was performed to evaluate 
demographic and clinical factors associated with the prob-
ability of having a severe vs mild/moderate AD.

Likelihood Ratio (LR) test was used to detect the vari-
ables to be included in the model and models’ goodness of 
fit was evaluated by the Hosmer and Lemeshow (HL) test. 
All estimates were evaluated as 95% confidence intervals 
(95%CI).

Results

A total of 684 adult patients with AD were included in this 
study, among which 79 (11.5%) were classified to have mild, 
71 (10.5%) moderate, and 534 (78%) severe AD. Distribu-
tion of demographic, anthropometric and clinical charac-
teristics of the patients according to adult AD severity is 
summarized in Table 1.

Patients having severe diseases were significantly older 
than the other (p = 0.05), and no difference in adult AD 
severity according to sex between groups was evident 
(p = 0.212).

Median disease duration ranging from 18 years (IQR: 
6–27 for mild adult AD, and 7–27 for moderate adult AD) 
to 23 years (IQR: 15–35) for severe AD, with significantly 
longer lasting disease for patients having severe adult AD 
(p < 0.001).

Impact of adult AD on quality of life was significantly dif-
ferent across the three groups, with DLQI gradually increas-
ing from mild 4 (IQR: 2–6) to moderate 7 (IQR: 4–12) and 
severe 16 (IQR: 11–21) atopic dermatitis (p < 0.001).

Pruritus (NRS peak pruritus) showed the same pattern, 
and it was more pronounced in severe Adult AD (8; IQR: 
7–10), compared to moderate (5; IQR: 2–7) and mild (3; 
IQR: 2–5).

Among metabolic features (Tables 1and2), hypertension 
was found significantly more frequent in the severe adult 
AD group (p < 0.001); no significant difference was retrieved 
across the three groups for: BMI (p = 0.301), abdominal obe-
sity (considered as W/H > 0.9 for males and 0.85 for females; 

Table 1  Demographic, anthropometric and clinical characteristics of the patients according to adult AD severity

p values refer to Kruskal–Wallis for quantitative variables; IRQ: 1°–3° quartiles
*Chi-square test for categorical variables

Adult AD
Mild Moderate Severe p

Gender [n (%)] M 41 (51.9) 30 (42.3) 285 (53.4) 0.212*
F 38 (48.1) 41 (57.7) 249 (46.6)

AGE [median (IRQ)] Years 30 (24;48) 29 (24;40) 37 (26;50) 0.005
Moderate vs Severe

Disease duration [median (IRQ)] Years 18 (6;27) 18 (7;27) 23 (15;35)  < 0.001
Mild and moderate vs Severe

DLQI [median (IRQ)] (0–30) 4 (2;6) 7 (4;12) 16 (11;21)  < 0.001
Mild vs Moderate and Severe; Moderate vs Severe

Pruritus [mediana (IRQ)] (1–10) 3 (2;5) 5 (2;7) 8 (7;10)  < 0.001
Mild vs Moderate and Severe; Moderate vs Severe

BMI [median (IRQ)] Kg/m2 23 (21;25) 23 (21;27) 24 (21;26) 0.301
Waist circumference [median (IRQ)] Cm 75 (68;90) 73 (68;83) 81 (72;90) 0.004

Moderate vs Severe
Hip circumference [median (IRQ)] Cm 92 (86;100) 91 (84;96) 94 (86;100) 0.466
Glycaemia [median (IRQ)] mg/dL 84 (78;90) 88 (78;91) 80 (72;89) 0.004

Moderate vs Severe
Serum cholesterol median (IRQ)] mg/dL 180 (160;202) 180 (169;198) 170 (153;196) 0.069
Serum triglycerides [median (IRQ)] mg/dL 90 (76;110) 109 (87;138) 94 (76;125) 0.061
Serum cholesterol HDL [median (IRQ)] mg/dL 56 (50;68) 52 (47;59) 54 (46;61) 0.097
Systolic blood pressure [median (IRQ)] mmHg 120 (110;125) 120 (119;125) 120 (110;130) 0.804
Dyastolic blood pressure [median (IRQ)] mmHg 80 (70;80) 78 (70;80) 80 (70;80) 0.587
W/H (males) 0.54 (0.50; 0.58) 0.53 (0.45; 0.55) 0.53 (0.49; 0.57) 0.482
W/H (females) 0.56 (0.53; 0.60) 0.56 (0.53; 0.58) 0.56 (0.51; 0.60) 0.865
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p = 0.999), hypercholesterolemia (p = 0.658), hypertriglyc-
eridemia (p = 0.602), diabetes mellitus (p = 0.841).

Atopic comorbidities showed a significant association 
to adult AD severity, with frequencies increasing from 
mild to moderate and severe adult AD (asthma p < 0.001; 

conjunctivitis p < 0.001; rhinitis p = 0.002; alopecia 
p < 0.001). Similarly, sleep disorders, were more frequent 
among patients suffering from severe, rather than mild or 
moderate adult AD (p < 0.001) (Table 3).

Table 2  Metabolic 
comorbidities according to adult 
AD severity

p values refer to Fisher exact test

Adult AD

Mild Moderate Severe p

n = 79 n = 71 n = 534 n = 684

n = 69 n = 62 n = 378 n = 509
Hypercholesterolemia [n (%)] No 51 (73.9) 48 (77.4) 298 (78.8) 0.658

Sì 18 (26.1) 14 (22.6) 80 (21.2) 112 (22)
n = 69 n = 62 n = 374 n = 505

Hypertriglyceridemia [n (%)] No 67 (97.1) 60 (96.8) 367 (98.1) 0.602
Sì 2 (2.9) 2 (3.2) 7 (1.9) 11 (2.2)

n = 70 n = 61 n = 370 n = 501 0.841
Diabetes [n (%)] No 69 (98.6) 61 (100) 364 (98.4)

Sì 1 (1.4) (0) 6 (1.6) 7 (1.4)
n = 56 n = 50 n = 304 n = 410 0.999

Abdominal obesity [n (%)] No 56 (100) 50 (100) 302 (99.3)
Sì (0) (0) 2 (0.7) 2 (0.5)

n = 77 n = 68 n = 393 n = 538  < 0.001
Hypertension [n (%)] No 69 (89.6) 68(100) 333 (84.7)

Sì 8 (10.4) (0) 60 (15.3) 68 (12.6)
n = 68 n = 60 n = 358 n = 486 0.707

Metabolic syndrome [n (%)] No 67 (98.5) 60 (100) 355 (99.2)
Sì 1 (1.5) (0) 3 (0.8) 4 (0.8)

Table 3  Atopic comorbidities 
according to adult AD severity

p values refer to Fisher exact test

Adult AD

Mild Moderate Severe p

n = 79 n = 71 n = 534 n = 684

Asthma [n (%)] No 62 (78.5) 53 (74.6) 336 (62.9)  < 0.001
Yes 17 (21.5) 18 (25.4) 198 (37.1) 233 (34.1)

Conjunctivitis [n (%)] No 58 (73.4) 50 (70.4) 290 (54.3)  < 0.001
Yes 21 (26.6) 21 (29.6) 244 (45.7) 286 (41.8)

Rhinitis [n (%)] No 46 (58.2) 35 (49.3) 207 (38.8) 0.002
Yes 33 (41.8) 36 (50.7) 327 (61.2) 396 (57.9)

Sleep disorders [n (%)] No 64 (81) 43 (60.6) 163 (30.5)  < 0.001
Yes 15 (19) 28 (39.4) 371 (69.5) 414 (60.5)

n = 67 n = 51 n = 470 n = 588
Other disturbs [n (%)] No 64 (95.5) 50 (98) 428 (91.1) 0.136

Yes 3 (4.5) 1 (2) 42 (8.9) 46 (7.8)
n = 67 n = 51 n = 469 n = 587  < 0.001

Alopecia [n (%)] No 65 (97) 37 (72.5) 431 (91.9)
Yes 2 (3) 14 (27.5) 38 (8.1) 54 (9.2)
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Disease duration was significantly longer in the presence 
of all the atopic comorbidities (Table 4), whereas among 
metabolic comorbidities, only hypercholesterolemia was 
associated with a longer disease duration.

As regards topical treatments (Table 5), the majority part 
of patients (98.3%) was under treatment or had received 
topical corticosteroids, at least once in their life (98.7% of 
patients with mild adult AD, 97.1% of patients with moder-
ate adult AD, and 98.5% of patients with severe adult AD 
had experience of treatment with topical corticosteroids) 
with an increasing trend, moving from mild to moderate 
and severe AD (p = 0.003).

The use of topical calcineurin inhibitors was less frequent 
than corticosteroids (only 32.8% of the patients was receiv-
ing or had received them in the past), among them 63.3% 
had mild, 56.3% moderate, and 25.3% had severe adult AD.

The trend of resorting to calcineurin inhibitors 
increased with the worsening of disease (p < 0.001). Over 

Table 4  Disease duration (years) according to atopic and metabolic 
comorbidities

Values are medians (1st–3rd quartiles). p values refer to Wilcoxon 
rank sum test

Absent Present p

Atopic comorbidities
 Asthma 20 (10–30) 26 (17–37)  < 0.001
 Conjunctivitis 20 (9–30) 25 (17–36)  < 0.001
 Rhinitis 20 (8–30) 24 (15–34)  < 0.001

Metabolic comorbidities
 Hypercholesterolemia 20 (10–29) 24 (10–40) 0.039
 Hypertension 20 (10–29) 27 (8.5–40) 0.182
 Hypertriglyceridemia 20 (10–30) 30 (14–53) 0.111

Table 5  Topical and systemic 
treatments according to disease 
severity

Fisher exact test

Adult AD

Mild Moderate Severe p

n = 79 n = 71 n = 534

Topical corticosteroids [n (%)] Never 1 (1.3) 2 (2.8) 8 (1.5) 0.003
Previous 58 (73.4) 41 (57.7) 276 (51.7)
On-going 20 (25.3) 28 (39.4) 250 (46.8)

Topical calcineurin inhibitors Never 50 (63.3) 40 (56.3) 135 (25.3)  < 0.001
[n (%)] Previous 21 (26.6) 21 (29.6) 287 (53.7)

On-going 8 (10.1) 10 (14.1) 112 (21)
Systemic corticosteroids [n (%)] Never 26 (32.9) 20 (28.2) 80 (15)  < 0.001

Previous 50 (63.3) 48 (67.6) 404 (75.7)
On-going 3 (3.8) 3 (4.2) 50 (9.4)

Systemic antihistamines [n (%)] Never 12 (15.2) 13 (18.3) 30 (5.6)  < 0.001
Previous 52 (65.8) 43 (60.6) 360 (67.4)
On-going 15 (19) 15 (21.1) 144 (27)

n = 79 n = 71 n = 531
Puva/uva/uvbnb [n (%)] Never 65 (82.3) 59 (83.1) 297 (55.9)  < 0.001

Previous 11 (13.9) 10 (14.1) 218 (41.1)
On-going 3 (3.8) 2 (2.8) 16 (3)

Cyclosporine A [n (%)] Never 49 (62) 46 (64.8) 149 (27.9)  < 0.001
Previous 27 (34.2) 18 (25.4) 329 (61.6)
On-going 3 (3.8) 7 (9.9) 56 (10.5)

Metotrexate [n (%)] Never 77 (97.5) 67 (94.4) 475 (89) 0.106
Previous 2 (2.5) 4 (5.6) 52 (9.7)
On-going 0 (0) 0 (0) 7 (1.3)

Azathioprine [n (%)] Never 79 (100) 69 (97.2) 510 (95.5) 0.386
Previous 0 (0) 2 (2.8) 22 (4.1)
On-going 0 (0) 0 (0) 2 (0.4)

Mycophenolate
mofetil/sodium [n (%)]

Never 79 (100) 71 (100) 533 (99.8) 0.386

Previous 0 (0) 0 (0) 1 (0.2)
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half of the patients (61.5%), regardless disease severity, 
had not received any phototherapy treatment (PUVA, 
UVA, UVB, UVB nb), for all the duration of their disease 
(82.3% of patients with mild, 83.1% with moderate and 
55.9% with severe adult AD). The use of phototherapy 
was significantly more frequent in patients with severe 
adult AD, compared to those with mild or moderate adult 
AD (p < 0.001).

For what concerns to systemic treatments (Table 4), 
the majority of patients (81.5%) had been treated with 
systemic corticosteroids in the past, or they were still on 
treatment (67.1% of patients with mild, 71.8% moderate, 
and 85.1% severe AD), the use of systemic corticoster-
oids increases in parallel with the worsening of disease 
(p < 0.001).

Conversely, the majority of patients with mild (62%) 
and moderate (64.8) adult AD, had not received any 
cyclosporine treatment throughout their disease duration, 
whereas 72.1% of patients with severe adult AD had been 
treated in the past or they were still in treatment with 
cyclosporine. Thus, the use of cyclosporine was signifi-
cantly more frequent in patients with severe adult AD, 
compared to mild and moderate adult AD (p < 0.001).

In general, long-term treatment with oral immunosup-
pressive therapy was usually introduced when topical 
treatment with mid- to high-potent corticosteroids and/
or calcineurin inhibitors had not been successful. Among 
immunosuppressive drugs, Cyclosporine was the most 
widely used agent, for a minimum treatment period of 
3 months and no longer than 2 years. Median period of 
cyclosporin treatment was 6.5 ± 2.8 month. Main reasons 
for cyclosporin discontinuation included: disease control 
in 25.6% of patients, adverse events in 21.2% of patients, 
ineffectiveness in 17.1%, and adverse events plus inef-
fectiveness in 5.7% of enrolled patients.

As regards other immunosuppressive agents: 97.5% 
of patients with mild, 94.4% of patients with moderate, 
and 89% of patients with severe had never been treated 
with methotrexate; 100% of patients with mild, 97.7% 
of patients with moderate, and 95.5% of patients with 
mild had not received azathioprine; only one patient 
with severe disease had had experience of treatment with 
mycophenolate mofetil. No difference among categories 
of disease severity was evident for use of immunosuppres-
sive agents other than cyclosporine (p = 0.386).

Table 6 shows the results of logistic regression analy-
sis. Disease duration and hypertension were found sig-
nificantly associated with severe adult AD. In particular, 
the risk of having a severe adult AD increased of 2% for 
every year of disease duration added, and 3.52 time in 
presence of hypertension.

Discussion

In the last decade, the relationships between chronic 
cutaneous and systemic diseases have emerged as major 
clinical, public health and research issues. Consequently, 
clinical and epidemiological researches focusing on 
comorbidities of skin diseases are currently recognized 
as one of the most important tools to indirectly increase 
knowledge on their physiopathology and to profile the bur-
den of disease.

The most notable finding of our study is the confirma-
tion of a significant association between atopic diseases like 
asthma, conjunctivitis, alopecia and rhinitis, and adult AD 
severity in Italian population through a nationwide study.

This is consistent with several data recently merging from 
the literature. In 2019, Kok et al. [7] reported that a dose-
dependent effect can be found between the association of 
atopic comorbidities and severity of adult AD, which sug-
gests that chronic severe adult AD may result in increased 
disease burden and morbidity.

Similarly, Sicras-Mainar A et al. [14] in 2019 described 
a close association between adult AD severity and other 
immune-allergic expressions such as asthma and rhinitis.

These data must be interpreted in the perspective that 
the overall prognosis for patients with one or more atopic 
comorbidities has a worse clinical course compared to 
patients suffering from atopic dermatitis alone [8, 9].

This evidence is reinforced by the observation of Thijs 
et al. [15] who reported that adult AD with coexistent atopic 
conditions is associated with more severe and extensive 
disease. The authors explain these associations through the 
increased expression of several serum pro-inflammatory 
mediators like PARC, TIMP-1 and sCD14, and a great selec-
tive Th-2 cytokine inflammatory pressure in this subset of 
patients.

These are actually expected events, if we refer to the path-
ogenic model of "atopic march", a temporal development 
model widely used in epidemiological studies to interpret 
the temporal changes in the prevalence of eczema, asthma, 
and allergic rhinitis [16, 17].

Table 6  Factors associated to adult AD severity

Results from logistic regression. LR test: χ2 = 30.7, df = 6, p 
value < 0.001; HL test:χ2 = 6.98, df = 8, p value 0.539

Factors OR 95%CI p

Disease duration (years) 1.02 1.01–1.04 0.006
Asthma (yes vs no) 1.41 0.82–2.47 0.215
Conjunctivitis (yes vs no) 1.56 0.87–2.81 0.135
Rhinitis (yes vs no) 1.05 0.61–1.83 0.853
Hypercholesterolemia (yes vs no) 0.66 0.40–1.10 0.108
Hypertension (yes vs no) 3.52 1.62–8.85 0.003
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Definitive conclusions about temporality, and causal 
relationship between observed associations are impossi-
ble to be drawn, as most studies reported in the literature 
have a cross-sectional design. However, the existence of 
a common inflammatory pathogenic Th-2 pathway might 
explain the higher correlation between severity of adult 
AD and other atopic conditions, compared with metabolic 
abnormalities, as reported also by Kok et al. [7]. Indeed 
recently, a unifying hypothesis of a type 2 inflammation 
mechanism involving T Helper 2 responses has been sug-
gested for all the comorbid atopic conditions (i.e. atopic 
asthma, AD, atopic conjunctivitis) [18].

The association between adult AD and metabolic abnor-
malities has been postulated on the basis of the “inflam-
matory skin march model,” first identified in psoriasis 
patients with systemic inflammatory condition [19].

According to this model, Th1, Th17, and Th22 pro-
inflammatory cytokines mediate their effects via binding 
to their own cytokine receptors and then activating several 
downstream pathways, driving the connection between 
metabolic syndrome and atopic dermatitis in adults [19]. 
However, association between metabolic abnormalities 
and adult AD has not been fully established yet [20].

The cross-sectional study of Kok et al. [7] conducted 
on 5007 Korean adults reported that metabolic syndrome, 
central obesity, and hypertriglyceridemia correlated posi-
tively with adult AD in women. However, Radtke et al. 
[21] in their cross-sectional analysis conducted on 37,456 
patients with psoriasis, and 48,140 patients with adult AD 
demonstrated that, unlike the psoriasis cohort, the preva-
lence ratios for hypertension, hyperlipidaemia, and diabe-
tes showed no difference in adult AD patients compared 
to non-adult AD patients.

Moreover, a recent systematic review by Ali et al. [22], 
which included 14 studies elucidating the significance of 
metabolic comorbidities in adult AD reported a positive 
association between adult AD and central obesity meas-
ured as waist circumference, and this association was 
stronger for women than men. The association between 
adult AD and hyperglycaemia appears unlikely, and incon-
sistent for hypercholesterolemia. Non-conclusive results 
can be traced for hypertension. However, the associations 
between hypertension, hyperglycaemia, cholesterol levels, 
and adult AD remain unclear, and central obesity could be 
the only component that correlates positively with Adult 
AD [21]. Moreover, other data from literature confirm obe-
sity as the only metabolic parameter to be associated with 
increased prevalence and severity of Adult AD [23, 24].

Finally, Thyssen JP et al. [25] analyzed the 16 most 
relevant studies comparing cardiovascular risk factors and 
diabetes for adult patients with and without AD. No asso-
ciation was found between adult AD and type 2 diabetes, 

and hypertension. The authors conclude that it is unlikely 
that adult AD is, in itself, a risk factor for CVD [25].

In conclusion, it remains unclear whether adult AD is a 
risk factor for metabolic syndrome.

Our results show that hypertension is more frequent in 
severe adult AD patients and suffering from hypertension 
increases the risk of having a severe adult AD of more than 
3.5 times. Moreover, in our population, very few people 
were found to be obese. This is not unexpected and confirms 
data from a recent systematic and meta-analysis review by 
Ascott et al. [26] who reported that significant associations 
with cardiovascular outcomes and adult AD were described 
in cohort studies, although no evidence was found among 
cross-sectional studies.

Moreover, observed associations between adult AD and 
cardiovascular diseases might have been confounded by poor 
health behaviors of patients with adult AD, such as smoking, 
reduced physical activity and drinking alcohol [25].

In general, epidemiologic data on adult AD comorbidities 
are rare and inconclusive due to the heterogeneity of study 
populations in terms of the studied outcomes, and absence 
of a gold standard.

There is a need for further epidemiologic studies, focus-
ing on the prevalence of metabolic comorbidities accord-
ing to disease severity. It must be indeed pointed out that 
the most part of large population cohort or database studies 
may not always take into account the severity of adult AD 
in their analyses.

Therapeutic management of signs and symptoms of adult 
AD with systemic anti-inflammatory and immunosuppres-
sive agents has been widely described [14, 27].

Our results seem to be consistent with previous publica-
tions, agreeing that corticosteroids and cyclosporine stands 
out as the most used drugs in moderate-to-severe forms of 
adult AD, among Italian Dermatologists.

Data from the reported cohort of patients reflect the Ital-
ian guidelines for the systemic treatment of AD: as systemic 
steroids have a largely unfavorable risk/benefit ratio for adult 
AD treatment, their long-term use in adult AD had not been 
generally recommended [12]. Short-term (up to 1–4 weeks) 
treatment had been considered a valid option only to treat 
an acute flare in severe cases of AD [12].

The only immunosuppressive agent with label indication 
for AD in Italy is cyclosporine, whose dosage can be easily 
personalized, in adults, based on the efficacy and tolerability 
in each individual patient [12]. Other immunosuppressive 
drugs, such as methotrexate and azathioprine, are used in the 
clinical practice though off-label, only when cyclosporine is 
contraindicated, not effective or not tolerated [12].

However, data on the efficacy of systemic treatments and 
the long-term safety of immunosuppressants are limited in 
adult AD, thus further studies are needed to standardize the 
treatment approach.
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This is the first study aimed to evaluate the association 
of comorbidities with the severity of adult AD in Italian 
population. The strength of this study is the accurate selec-
tion of the sample size, consisting of a population cohort 
of 684 patients regularly diagnosed and followed at 23 
national reference centres for atopic dermatitis. However, 
information retrospectively collected from medical records 
is measurably less accurate than information prospectively 
obtained, and for certain variables (e.g. abdominal obe-
sity) about 30% of data were not available.

However, main limitation of our study consists in the 
retrospective nature of data collection, that is based on 
existing data recorded for reasons other than research. In 
this regard, it would have been of great interest to evaluate 
other comorbidities than those reported, unfortunately data 
focusing on lymphomas and other than hypertension car-
diovascular diseases are not available. Similarly, incidence 
of use for each different UV and duration of treatment 
could be of interest, reflecting different approach in treat-
ment of AD across different Italian regions. Unfortunately, 
details are not available in the reported cohort, and further 
observations in this field are warranted.

Moreover, in our case series, dupilumab was not 
included into the drugs evaluated, as it was not licensed 
and reimbursed by the Italian National Health System, at 
the moment of case collection. However, in the past few 
months, Dupilumab entered the therapeutic armamentar-
ium of atopic dermatitis and other type 2 inflammatory 
disease. Many clinical trials on other biological agents 
and small molecules that may revolutionize the evolution 
and treatment of adult AD are on-going. Further studies 
are needed to define in more detail the clinical rationale 
behind the association between metabolic diseases and 
AD, and to evaluate the potential effect of treatments in 
preventing comorbidities development in adult AD.
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