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with moderate-to-severe atopic dermatitis

M. C. Fargnolia#, M. Espositoa#, S. Ferruccib, G. Girolomonic, A. Offidanid, A. Patrizie, K. Perisf,g, A. Costanzoh,
G. Malarai, G. Pellacanij, M. Romanellik, P. Ameriol, A. Cristaudom, M. L. Florin, A. Motoleseo, P. Bettop, C. Patrunoq,
P. Pigattor, R. Sirnas, G. Stincot, I. Zalaudeku, L. Bianchiv, V. Boccalettiw, S. P. Cannav�ox, F. Cusanoy, S. Lemboz,
R. Mozzilloaa, R. Galloab, C. Potenzaac, F. Rongiolettiad, R. Tiberioae, T. Griecoaf, G. Micaliag, S. Persechinoah,
M. Pettinatoai, S. Pucciaj, E. Saviak, L. Stingenial, A. Romanoam, G. Argenzianoan and On behalf of the Dupilumab
Italian National Access Program (Dup-INAP group)
aDermatology Unit, Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy; bUnit of Dermatology,
Fondazione IRCCS Ca’ Grande Ospedale Maggiore Policlinico, Milan, Italy; cSection of Dermatology and Venereology, Department of Medicine,
University of Verona, Verona, Italy; dDermatology Unit, Department of Clinical and Molecular Sciences, Polytechnic Marche University, Ancona,
Italy; eDermatology Unit, Department of Experimental, Diagnostic and Specialty Medicine, University of Bologna, Bologna, Italy; fInstitute of
Dermatology, Catholic University, Rome, Italy; gFondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy; hDermatology Unit,
Department of Biomedical Sciences, Humanitas University and Humanitas Clinical and Research Center, Rozzano, Italy; iDermatology Department,
Grande Ospedale Metropolitano, Bianchi Melacrino Morelli, Reggio Calabria, Italy; jDepartment of Dermatology, University of Modena and
Reggio Emilia, Modena, Italy; kDermatology Unit, Department of Clinical and Experimental Medicine, University of Pisa, Pisa, Italy; lDepartment
of Medicine and Aging Science, Dermatologic Clinic, G. D’Annunzio University, Chieti, Italy; mUnit of Dermatology, San Gallicano
Dermatological Institute-IRCCS, Rome, Italy; nDermatology Section, Department of Clinical Medicine and Immunological Science, University of
Siena, Hospital S. Maria Alle Scotte, Siena, Italy; oDepartment of Dermatology, Macchi Hospital, Varese, Italy; pDepartment of Dermatology,
Ospedale San Bortolo, ULSS8 Berica, Vicenza, Italy; qDepartment of Health Sciences, University Magna Graecia of Catanzaro, Catanzaro, Italy;
rDepartment of Biomedical, Surgical and Dental Sciences, Clinical Dermatology, IRCCS Galeazzi Orthopaedic Institute, University of Milan, Milan,
Italy; sUnit of Dermatology, Ospedale Della Misericordia, Grosseto, Italy; tDepartment of Medicine, Institute of Dermatology, University of Udine,
Udine, Italy; uDermatology Clinic, Hospital Maggiore of Trieste, Trieste, Italy; vDepartment of Dermatology, University of Tor Vergata, Rome,
Italy; wSection of Dermatology, Department of Clinical and Experimental Medicine, University Hospital, Parma; xDermatology, Department of
Clinical and Experimental Medicine, University of Messina, Messina, Italy; yDermatology Unit, Gaetano Rummo Hospital Benevento, Benevento,
Italy; zUnit of Dermatology, University Hospital San Giovanni di Dio e Ruggi di Salerno, Hospital Santa Maria Incoronata Dell’Olmo, Cava De’
Tirreni, Salerno, Italy; aaDermatology and Venereology, “San Gennaro” Hospital, Naples, Italy; abDermatology Section, Department of Health
Science, University of Genoa, Polyclinic Hospital San Martino, Genoa, Italy; acDermatology Unit, Department of Medical and Surgical Sciences and
Biotechnologies, Daniele Innocenzi, Sapienza University of Rome - Polo Pontino, Rome, Italy; adSection of Dermatology, Department of Medical
Sciences and Public Health, University of Cagliari, Cagliari, Italy; aeDepartment of Health Science, University of Eastern Piedmont, Novara, Italy;
afDermatology Clinic Umberto I, Sapienza University of Rome, Rome, Italy; agDermatology Clinic, University of Catania, Catania, Italy;
ahDermatology Unit, Sant’Andrea Hospital, NESMOS Department, Sapienza University of Rome, Rome, Italy; aiUnit of Dermatology, University
Hospital, Policlinico Vittorio Emanuele, Catania, Italy; ajAllergology, Hospital of Civitanova Marche, Civitanova Marche, Italy; akUnit of
Dermatology, Hospital Guglielmo da Saliceto, Piacenza, Italy; alDermatology Section, Department of Medicine, University of Perugia, Perugia,
Italy; amAllergology Unit, Columbus Presidium, Catholic University, Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy;
anDermatology Unit, University of Campania Luigi Vanvitelli, Naples, Italy

ABSTRACT
Background: Dupilumab, a fully human monoclonal antibody targeting the alpha subunit of IL-4 was
recently approved for the treatment of moderate-to-severe atopic dermatitis (AD) in adult patients.
Objective: To assess dupilumab effectiveness and safety in adults with moderate-to-severe AD in a real-
life Italian multicentre retrospective cohort.
Methods: Adult moderate-to-severe AD patients, referring to 39 Italian centers, received dupilumab in
the context of a national patient access program. Disease assessment was performed at baseline, after 4
and 16weeks of treatment using Eczema-Area-and-Severity-Index (EASI) score, itch and sleep numerical-
rating-score (itch-NRS, sleep-NRS) and Dermatology-Life-Quality-Index (DLQI).
Results: A total of 109 (71M/38F) patients was studied. There was a significant reduction in EASI score,
itch-NRS, sleep-NRS and DLQI from baseline to week 4 and a further significant decline to week 16. EASI
50, EASI75 and EASI90 were achieved by 59.6%, 28.4% and 9.3% of patients at 4weeks and by 87.2%,
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60.6% and 32.4% of them at 16weeks, respectively. Adverse events were experienced by 19.2% (21/109)
of the patients and they were all mild in intensity, being conjunctivitis the most common side effect.
Conclusions: Dupilumab significantly improved disease severity, pruritus, sleep loss and quality of life
with an acceptable safety profile.

Introduction

Atopic dermatitis (AD) is a chronic inflammatory skin disease
affecting 7–10% of the adult population [1]. The disease is charac-
terized by pruritic eczematous lesions with a high heterogeneity
of clinical manifestations [2]. Approximately 10% of adults with
AD do not respond adequately to topical therapies and require
phototherapy and/or systemic therapy [3]. Cyclosporine has been
the only immunosuppressive drug approved for the treatment of
AD in many countries so far, but its use is limited by potential
long-term organ toxicity and ineffectiveness [4]. Second-line
immunosuppressants, such as azathioprine, methotrexate and
mycophenolate mofetil, represent off-label options suggested by
international guidelines, but data on their long-term effectiveness
and safety are lacking [5].

Th2-related cytokines, interleukin-4 (IL-4) and IL-13, play a key
role in AD pathophysiology. Dupilumab is a fully human monoclo-
nal antibody targeting the alpha subunit of IL-4 (IL-4Ra), common
to IL-4 and IL-13, thus blocking signaling of both cytokines [6]. It
is the first targeted biologic agent approved by FDA and EMA for
the treatment of moderate-to-severe AD in adults. Randomized
clinical trials demonstrated efficacy of dupilumab on objective
and subjective disease parameters and on quality of life [7–9].
However, studies on real-life experience are needed to address
dupilumab treatment since patients included in clinical trials rep-
resent a selected population, not reflecting clinical practice.

Aim of the present study was the retrospective assessment of
dupilumab effectiveness and safety in a real-life Italian multicentre
cohort of adult moderate-to-severe AD patients.

Methods

We retrospectively collected data of adult patients with moderate-
to-severe AD treated with dupilumab from June 2018 to February
2019 at 39 dermatological referral centers in the context of a
national patient access program authorized by the Italian Medical
Agency. Treatment eligibility criteria were age �18years, diagnosis
of moderate-to-severe AD [10], Eczema-Area-and-Severity-Index [11]
(EASI) �24, contraindication, side effects or failure in respect to
cyclosporine (all established criteria for patient enrollment in the
national access program by the Italian Medical Agency). No specific
wash-out period was required. Patients were consecutively included
in the analysis if they achieved an observation period of at least
16weeks. Exclusion criteria were concomitant use of systemic
immunomodulating agents and non-availability/incompleteness of
recorded patients’ data. Patients were treated with subcutaneous
dupilumab at an initial loading dose of 600mg followed by 300mg
every other week (label use). The following data were collected
from medical records: demographic variables, disease pattern, AD
phenotype, special locations of lesions (face, hands, genitals),
comorbidities, previous treatments, changes of objective and sub-
jective disease parameters and adverse events. Eosinophil count
and total serum immunoglobulin E (IgE) levels were also collected,
when available. Disease severity was assessed at baseline, after 4
and 16weeks of treatment using EASI score (range 0–72) [11], itch
and sleep numerical-rating-score (itch-NRS and sleep-NRS) (range

0–10) evaluated as peak score during the past 24h [12,13] and
Dermatology Life Quality Index (DLQI) score (range 0–30) [14].
Patients’ evaluation was performed at week 4 and 16 with a win-
dow of assessment of ± 2days due to timing of drug distribution.

A signed informed consent was obtained from patients allow-
ing to extract data from clinical records. Approval of the study
protocol was obtained by the Internal Review Board of the
University of L’Aquila (no. 27/2019).

Statistical analysis

All statistical analysis was conducted with last observation carried
forward population to account for missing data. Descriptive statis-
tics are given as mean, medians or proportion. Categorical varia-
bles were classified into two groups, above or below the median.
Eosinophilia was defined as >500 cells/mm3. Total IgE normal val-
ues were considered IgE <100 kU/L. The effectiveness of treat-
ment was evaluated at week 4 and at week 16 in terms of mean
percentage change from baseline and percentage of patients with
an EASI reduction �50%, �75% and �90% from baseline (EASI50,
EASI75, EASI90).

Wilcoxon matched-pairs rank or paired T tests were used to
evaluate differences between baseline and follow-ups. The rela-
tionship between IgE and EASI score was analyzed by Spearman’s
correlation. Fisher’s exact test was used to test the association
among EASI75, age, sex, body mass index (BMI), duration of dis-
ease, baseline EASI score. Statistics were performed by IBM-SPSS
softwarev.25 (Chicago, USA). Differences were significant if p< .05.

Results

Study population

A total of 109 (71M/38F) patients, with a mean age of 37.9 years
(SD 14.7, range 19–80) was included in the study. Demographic
and clinical baseline characteristics of patients are summarized in
Table 1. Mean age at disease onset was 14.2 years (range 0–77,
SD 17.8), mean BMI was 23.9 (range 17–34.6, SD 3.4) and the pat-
tern of AD was persistent in 59/109 (54.1%) patients, relapsing in
27/109 (24.8%) patients and late-onset in 23/109 (21.1%). The
most frequent AD phenotype was the classic adult-type with
lichenified/exudative flexural dermatitis, often associated with
head/neck eczema and/or hand/feet eczema, observed in 79/109
(72.5%) patients, followed by erythrodermic in 13/109 (13%), prur-
igo in 9/109 (8.2%) and nummular dermatitis in 8/109 (7.3%).
Face was affected in 83/109 (76.1%) patients, hands in 67/109
(61.5%) and genitals in 25/109 (22.9%). Allergic comorbidities
were mostly represented by allergic rhinitis (44.9%), asthma
(38.5%), conjunctivitis (33.0%) and food allergy (15.6%). Other
comorbidities including psychiatric or psychological conditions
(11%), hypertension and cardiovascular disorders (9.1%) and obes-
ity (6.4%) were less frequent. The majority of patients had been
treated with cyclosporine (88.9%), followed by oral corticosteroids
(88.1%), phototherapy (UVB) (45.8%), methotrexate (24.7%), aza-
thioprine (16.5%), omalizumab (7.3%) and mycophenolate mofe-
til (0.9%).
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Effectiveness parameters

A total of 106/109 patients completed the 16-week treatment
period. Three patients discontinued treatment at week 4, due to
ano-rectal bleeding for an anal ragad (1), inefficacy (1) and patient
choice (1).

There was a significant reduction in EASI score, itch-NRS, sleep-
NRS and DLQI score between baseline to 4weeks and a further
significant decline to 16weeks. Mean variation of EASI (A), itch-
NRS (B), sleep-NRS (C) and DLQI (D) from baseline at both week 4
and week 16 are shown in Figure 1 and EASI50, EASI75 and
EASI90 results in Figure 2.

At baseline, the mean EASI score was 33.3 (SD 16.1) and was
significantly reduced to 15.3 (SD 12.7) at 4weeks and to 9.2 (SD
10.2) at 16weeks (p< .001 for all comparisons). Mean EASI score
percentage reduction was 54.2% at 4weeks and 72.5% at
16weeks. At 4weeks, 59.6% of patients achieved EASI50, and this
percentage increased to 87.2% at 16weeks. EASI75 and EASI90

were achieved by 28.4% and 9.3% of patients at 4weeks and by
60.6% and 32.4% of them at 16weeks, respectively.

Itch-NRS had a mean value of 8.4 (SD 1.3) at baseline, 4.1 (SD
2.3) at 4weeks and 2.5 (SD 2.6) at 16weeks (p< .001 for all com-
parisons). Mean itch-NRS percentage reduction was 51.5% at
week 4 and 69.5% at week 16.

The mean baseline values of sleep-NRS significantly reduced
from 6.9 (SD 2.5) to 3.3 (SD 2.4) at 4weeks and to 1.9 (SD 2.2)
at 16weeks (p< .001 for all comparisons). Mean sleep-NRS per-
centage reduction was 52.5% at 4weeks and 72.3%
at 16weeks.

As for the quality of life index, mean DLQI score was 17.6 (SD
6.2) at baseline, 8.3 (SD 6.4) at 4weeks and 5.4 (SD 6.2) at
16weeks (p< .001 for all comparison). Mean DLQI score percent-
age reduction was 52.9% at 4weeks and 69.1% at week 16.

Sex, age, BMI, disease duration and baseline EASI were not sig-
nificantly associated to EASI75 at 4weeks (p¼ .279; p¼ .832;
p¼ .880, p¼ .606, p¼ .140, respectively) and at 16weeks (p¼ .833;
p¼ .538; p¼ .211, p¼ .065, p¼ .420, respectively).

Eosinophilia (>500/mm3) was detected in 36.7% (40/109) of
patients at baseline, in 42.2% (46/109 patients) at week 4 and in
58.7% (64/109 patients) at week 16.

Total IgE serum levels were available in 66/109 (60.5%)
patients both at baseline and at the 16-week follow-up visit. At
baseline, total IgE levels were above normal in 53/66 (80.3%)
patients with a mean value of 5099� 103 IU/L (SD 7728) that
decreased in 40/53 (75%) patients to a mean value of 4059 x103

IU/L (SD 6708) at week 16. IgE levels were stable during treatment
period in the remaining 13/53 (25%) patients.

At baseline, a positive correlation was found between total
serum IgE and baseline EASI score (r¼ 0.33, p¼ .002). Moreover,
significant direct correlations were observed between baseline IgE
and relative reduction of EASI score at 4weeks (r¼ .26, p¼ .021)
and at 16weeks (p< .001).

Safety profile

At least one adverse event was experienced by 19.2% (21/109) of
the patients and they were all mild in intensity. Conjunctivitis was
the most common side effect being observed in 12/109 patients
(11%), followed by arthralgia (2), headache (2), injection site reac-
tion (2), fatigue (1), folliculitis (1) and ano-rectal bleeding for an
anal ragad leading to treatment interruption (1). In our patients,
conjunctivitis was mostly treated with artificial tears or hyaluronic
acid eye-drops and resolved spontaneously. A pharmacologic top-
ical approach with steroids, antimicrobials or cyclosporine, was
required in a minority of the cases.

Discussion

Our results confirmed the effectiveness and safety of dupilumab
in a real-life setting in adult moderate-to-severe AD patients, as
expressed by a significant reduction of all disease objective (EASI)
(Figure 3) and subjective (itch-NRS, sleep-NRS) scores and of qual-
ity of life (DLQI) index as well as total IgE serum levels during the
study period. Improvement in all effectiveness and quality of life
parameters was significant between baseline and week 4 and
between week 4 and week 16.

Few European real-life experiences have been reported in
France, Denmark, Spain and The Netherlands [15–20]. In a small
single-center observational study, dupilumab was proved to
improve AD manifestations in 19 patients, in terms of global
severity, pruritus, sleep loss and effect on atopic comorbidities

Table 1. Demographic and clinical baseline patients’ characteristics
(109 patients).

Gender n (%)
Men 71 (65.1)
Women 38 (34.9)

Age Years
Mean (SD) 37.9 (14.7)
Range 19–80

Age at onset Years
Mean (SD) 14.2 (17.8)
Range 0–77

Body mass index
Mean (SD) 23.9 (3.4)
Range 17–34.6

AD pattern
Persistent 59 (54.1)
Relapsing 27 (24.8)
Late-onset 23 (21.1)

AD phenotype
Classic adult-type 79 (72.5)
Erythrodermic AD 13 (12.0)
Prurigo 9 (8.2)
Nummular dermatitis 8 (7.3)

Allergic comorbidities n (%)
Rhinitis 49 (44.9)
Asthma 42 (38.5)
Conjunctivitis 36 (33.0)
Food Allergy 17 (15.6)

Other comorbidities n (%)
Psychiatric/Psychological conditions 12 (11.0)
Hypertension and other cardiovascular disorders 10 (9.1)
Obesity 7 (6.4)
Neurological disorders 6 (5.5)
Dyslipidaemia 5 (4.6)
Previous neoplastic disease 4 (3.6)
Thyroid disorders 4 (3.6)
Psoriasis 3 (2.7)
Coeliac disease 2 (1.8)
Diabetes 1 (0.9)

Previous treatments n (%)
Cyclosporine 97 (88.9)
Oral corticosteroids 96 (88.1)
Phototherapy (UVB) 50 (45.8)
Methotrexate 27 (24.7)
Azathioprine 18 (16.5)
Omalizumab 8 (7.3)
Mycophenolate mofetil 1 (0.9)

Baseline mean EASI, value (SD) 33.3 (16.1)
Baseline mean itch-NRS, value (SD) 8.3 (1.3)
Baseline mean sleep-NRS, value (SD) 6.9 (2.5)
Baseline mean DLQI, value (SD) 17.6 (6.2)

EASI: Eczema Area and Severity Index; NRS: numerical rating score; DLQI:
Dermatology Life Quality Index.
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[15]. At week 16, median SCORAD decreased by 55% and
SCORAD75 was achieved by 22% of patients. A larger multicenter
French study in 241 adult AD patients reported EASI75 in 48.8%
of the patients after 3months. A high frequency of conjunctivitis
(38.2%) and eosinophilia (56.5%) with hypereosinophilia in one
third of the patients and a high discontinuation rate (17.4%) char-
acterized this patients’ cohort [16]. In 43 Danish AD patients, signs
and symptoms of AD improved after 3months of dupilumab
treatment with a statistically significant reduction in EASI, DLQI,
pruritus and sleep VAS scores, serum IgE and LDH [17]. The over-
all percentage improvement of EASI was 72.4% at 1month and
76.7% at 3months. Main results were observed within the first

month of treatment with continuous but not significant further
improvement between one and three months. A Spanish real-life
case series of 70 AD patients demonstrated a 79.3% EASI reduc-
tion and a decrease of pruritus VAS of 69.9% and of DLQI value
of 62.8% at week 24 [18]. Long-term maintenance of response
with no emerging adverse event was demonstrated in a small ser-
ies of 30 Spanish patients treated with dupilumab for 52weeks
[19]. Finally, an observational study in The Netherlands described
95 patients treated with dupilumab with concomitant conven-
tional systemic immunosuppressants in 43 patients, demonstrat-
ing that the combination regimen is an effective and safe
transition to monotherapy [20].

Figure 1. Results describing improvement in terms of mean variation of EASI (A), itch-NRS (B), sleep NRS (C) and DLQI (D) at week 4 and week 16. ���p< .0001 for
all comparisons. BL, baseline; W4, week 4; W16, week 16. Thin lines refer to SD.
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In our real-life cohort, a 72.5% percentage reduction of the
mean EASI score was achieved from baseline to week 16 with
87.2%, 60.6% and 32.4% of patients reaching EASI50, EASI75 and
EASI90, respectively. The percentage of patients with EASI50 and
EASI75 at week 16 was similar to that observed in clinical trials
investigating dupilumab in combination with topical corticoste-
roids [8,9] while it was higher than in trials using dupilumab as
monotherapy [7]. Concomitant treatment with topical anti-
inflammatory agents is common practice in the real-life

dermatological setting and our results are indeed in line with
other real-life studies [17].

Dupilumab markedly improved key symptoms in AD positively
influencing patient’s quality of life by significantly reducing mean
itch-NRS from baseline 8.4–2.5 at 16weeks and mean sleep-NRS
from baseline 6.9–1.9 at 16weeks with a mean DLQI score per-
centage reduction of 69.1% at week 16.

In line with previous studies, the improvement in signs and
symptoms was accompanied with a decrease of total serum IgE
[15,17]. This finding is expected due to the specific mechanism of
action of dupilumab blocking IL-4 and IL-13 known to increase
IgE production. In addition, we found a positive correlation
between total serum IgE and baseline EASI score and between
baseline IgE and reduction of EASI score at weeks 4 and 16.

Dupilumab safety profile was favorable. Conjunctivitis, clinically
confirmed by an oftalmologist, was the most frequent adverse
event, observed in 11% of our patients, always mild in intensity
and successfully resolved with topical therapy. History of allergic
conjunctivitis was present in 9/12 cases (75%). Conjunctivitis was
reported in 8.6–22.1% of AD patients in 11 dupilumab trials [21]
and ranges up to 40% in real-life studies [16–19]. Management of
conjunctivitis requires collaboration with experienced ophtalmolo-
gists and a graded therapeutic approach [21].

Limitations of our study include the small size of the cohort,
the short follow-up period and the retrospective design of the
study. On the other hand, real-world experiences of new treat-
ments are needed since they have been only used in clinical trials
in selected patients.

Figure 2. Percentage of patients achieving EASI50, EASI75 and EASI90 at week 4
(W4) and at week 16 (W16). Mean values are indicated on the bars.

Figure 3. A 40 year-old patient affected by a persistent moderate-to-severe AD presenting with a classic adult-type phenotype before treatment (A,C – EASI score 24)
and after 16weeks of dupilumab treatment (B,D – EASI score 2).
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In conclusion, dupilumab demonstrated effectiveness in reduc-
ing disease severity, pruritus, sleep loss and improved quality of
life with a favorable safety profile in our series of adult patients
with moderate-to-severe, difficult-to-treat AD, confirming data of
clinical trials. Further studies are needed to investigate the pat-
terns of treatment response according to the heterogeneous AD
phenotypes and the long-term effectiveness and safety of
the drug.
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6. Beck LA, Thaçi D, Hamilton JD, et al. Dupilumab treatment
in adults with moderate-to-severe atopic dermatitis. N Engl
J Med. 2014;371(2):130–139.

7. Simpson EL, Bieber T, et al. Two phase 3 trials of dupilumab
versus placebo in atopic dermatitis. N Engl J Med. 2016;
375(24):2335–2348.

8. Blauvelt A, de Bruin-Weller M, et al. Long-term management
of moderate-to-severe atopic dermatitis with dupilumab
and concomitant topical corticosteroids (LIBERTY AD
CHRONOS): a 1-year, randomised, double-blinded, placebo-
controlled, phase 3 trial. Lancet. 2017;389(10086):2287–2303.
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