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Introduction
 Atopic Dermatitis (AD) is a chronic recurring inflammatory skin 
disease with an age-dependent anatomical localization characterized 
by pruritus and eczema. About 15-30% of children and 2-10% of 
adults are affected by AD [1-3]. It is increasingly recognized as a 
systemic disease, due primarily to transcriptomic [4], proteomic 
blood and skin [5]. AD diagnosis is based on the appearance of 
pruritis, eczema, normal anatomy, and chronic or recurring history. 
Other relevant characteristics include early life signs, atopy, increased 
overall and necessary IgE and xerosis [6]. The pathogenesis of 
genetic and environmental factors implicated in AD centers leads to 
the inflammatory process of the skin [7]. Up to 70% of patients have 
a history of atopic diseases in their families [8]. The high prevalence 
of AD since industrialization has been argued for urban lifestyles and 
other environmental causes, such as air pollution and tobacco smoke. 
There is an abundance of evidence that epigenetic modifications 
contribute to AD’s pathogenesis in response to these environmental 
factors. DNA methylation, histone modification and the microRNA 
(miR) responsible for barrier activity and immune modulation are 
found in these epigenetic pathways [9]. AD’s pathophysiology 
concerns both the skin membrane and immune abnormalities; certain 
clinical phenotypes and underlying endotypes are central to type 
2 immune variance [10]. A broad variety of innate immune cells, 
including type 2 innate lymphoid cells, dendritic cells, eosinophils, 
mast cells and basophils, and adaptive immune cells such as T cells 
and B cells, have been identified as being involved in a complex 
immune network that leads to AD skin inflammation. It has been 
shown that the T-helper cells (Th2 cells) play a crucial causal role in 
AD [11]. The main source of interleukin (IL)-4, IL-5 prototypic (TH2) 
cytokines is these cells. AD patients have damaged the integrity of the 
skin and are more susceptible to allergens and pathogens that induce 
innate and adaptive immune responses [12].

 Interleukin (IL)-4 and IL-13 play a crucial role in the pathogenesis 
of atopic dermatitis. Blocking both IL-4 and IL-13 signals to treat 
atopic dermatitis can be a strong and successful strategy. An IL-4R 
alpha inhibitor is a totally human monoclonal dupilumab antibody that  
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Abstract
Background: The Atopic Dermatitis (AD) is a chronic, pruritus- 
inflammatory TH2dominant skin disorder characterized by a reaction 
with complex immunopathogenesis. Dupilumab’s effectiveness 
and safety profile by phenotypic variations of atopic dermatitis the 
treatment of atopic dermatitis has been investigated in a variety 
of large clinical trials in atopic dermatitis for more than 10 years. 
The goal of the current systematic review was to determine the 
effectiveness and protection of dupilumab through phenotypic 
differences in atopic dermatitis.

Methods: We systematically searched PubMed, MEDLINE, EMBASE 
and Google scholar databases to find appropriate articles published 
between last ten years related to dupilumab efficacy and safety by 
phenotypic variations of atopic dermatitis with the appropriate key 
terms (MeSH) including “dupilumab”, “atopic dermatitis”, “eczema”, 
“phenotypic variations” “phenotypes” etc.

Results: Seven studies were included in the current review, which 
met the inclusion & exclusion criteria of the current study. All the 
included studies in this review demonstrated that the dupilumab 
significantly treated the various phenotypes of AD, with the 
improvement of EASI and DLQI scores. The most commonly 
occurred side effect during the treatment of duplimab was allergic 
conjunctivitis followed by allergic rhinitis and asthma. Most of the 
included studies demonstrated that the dupilumab has been shown 
to rapidly improving signs and symptoms in the treatment of extreme 
AD.

Conclusion: Dupilumab was first prescribed for adults with atopic 
dermatitis and has been generally approved since 2018 for adult 
patients with moderate to extreme atopic dermatitis. The IL-4 and 
IL-13 cytokines in atopic dermatitis modulate the epidermal barrier 
and inhibit the production of antimicrobial peptides. Dupilumab’s 
efficacy and safety profile in the treatment of atopic dermatitis has 
been investigated in a number of major clinical trials. This current 
systematic review provides an evidence-based report on dupilumab 
efficacy and safety by different phenotypic variations of atopic 
dermatitis, which will help to clinicians for better understanding of 
the mechanism of dupilumab against AD phenotypes.
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ultimately blocks the signals IL-4 and IL-13. The treatment of atopic 
dermatitis has been investigated in a variety of large clinical trials in 
atopic dermatitis for more than ten years. Dupilumab inhibits several 
inflammatory pathways, including the activation of Th2 cells and 
developing various cytokines and chemokines. Dupilumab was first 
recommended for patient with atopic dermatitis and has been widely 
accepted since 2018 for adult patients with mild to serious atopic 
dermatitis [13,14]. Dupilumab injection is used for treating the effects 
of eczema (atopic dermatitis; a skin disease that causes the skin to be 
dry and itchy and sometimes develops red, scaly rashes). It is also 
used along with other medications to prevent wheezing, shortness of 
breath, coughing, and chest tightness due to certain asthma types [15]. 
Further advances in our knowledge of disease mechanisms that lead 
to the identification of particular phenotypes can enable us to further 
identify which of our patients would be the strongest candidates for 
specific treatments when we step towards a personalized approach 
to AD care [1]. Many double-blind, placebo-controlled trials have 
studied the therapeutic feasibility and safety of dupilumab in AD that 
observed substantial improvements in the Eczema Activity Severity 
Index (EASI) [16,17]. Also, several systematic reviews have been 
carried to find out the safety and efficacy of dupilumab in AD [18,19]. 
However, to our knowledge there are no systematic reviews were 
conducted on different clinical presentations of AD. Therefore, with 
many phenotypic differences of atopic dermatitis, the present research 
systematically reviews the effectiveness and protection of dupilumab.

Materials and Methods
Study design

 The recommendations for Preferred Reporting Elements for 
Systematic Reviews and Meta-Analyses (PRISMA) have been 
followed in the present systematic analysis [20]. A systematic review 
comprises of the structured collection of evidence based articles 
followed by systematically discussing their findings based on the aim 
of the review.

Search strategy

 An articles search was undertaken electronically using online 
databases such as Google scholar, MEDLINE, PubMed, Scopus and 
Cochrane databases with the appropriate key terms (MeSH). We were 
looking specifically for articles on dupilumab efficacy and safety 
by phenotypic variations of atopic dermatitis. The key words were 
changed according to each database’s searching protocol including 
“Dupilumab”, “Atopic dermatitis”, “phenotypic variations of atopic 
dermatitis”, “Dupilumab on dermatological disorders”, “Atopic 
eczema”, “Eczema”. Bibliographic sources were also screened.

Inclusion and exclusion criteria

 The articles published between the years 2016 and 2020 related 
to dupilumab efficacy and safety by phenotypic variations of AD 
was included in this review. The case studies, studies related to other 
than dermatological disorders, review and systematic review andthis 
research omitted papers written in a language other than English.

Data extraction

 The initial literature search revealed 722 articles. Relevant articles 
were chosen for full-text screening after application of the eligibility 
criteria. The ‘author and country’, ‘study design’, ‘sample size’,  

‘study design’, ‘phenotypes’, ‘adverse effects’, ‘eczema area and 
severity index (EASI), Dermatology Life Quality Index (DLQI), and 
‘outcomes’ were extracted from the selected articles.

Results
Eligible studies

 The literature search yielded 722 articles from various databases 
including PubMed, Ovid, Science Direct and Google Scholar, of 
which 399 articles were excluded at the initial stage due to repetition 
and irrelevance. Out of 323, 151 articles were further excluded after 
analysis of the titles and abstracts at the first screening level. A total 
of 72 potential relevant articles were selected for full-text evaluations, 
of which 65 articles were further excluded as studies related to other 
diseases (n= 24), case reports (n=24), review articles and systematic 
review and meta-analysis articles (n= 22). Finally, 7 studies meeting 
the inclusion criteria of the current systematic review as detailed in 
the PRISMA flow chart (Figure 1), were included in this review.

Baseline characteristics study

 Among the included 7 articles, 6 studies retrospective design and 
one study randomized controlled trail [21-27]. Furthermore, 3 of the 
articles were published in the America [22,26,27], 2 articles were 
published in Italy [21,23], one article was published in Europe and 
one article was published in Australia [24,25]. The sample size ranged 
from 16 to 1491 patients, with a total of 2349 patients involved in the 
current systematic review and the age of the patients was 18 to 87 
years. Treatment duration was ranging between 16 and 35.7 weeks.

Clinical phenotypes of atopic dermatitis

 Among the studies involved, the influence of dupilumab was 
studied in seven separate phenotypes, including prurigo nodularis,  

Figure 1: PRISMA flow chart.
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generalized inflammatory eczema, classical, generalized lichenoid 
eczema, nummular eczema, erythroderma and pruritis.

Prurigo nodularis

 The efficacy of dupilumab on prurigo nodularis were evaluated 
by 5 studies, of which one study evaluated that the generalized 
prurigo nodularis and one study evaluated chronic prurigo nodularis 
[22,26].A significant improvement was observed in the Dermatology 
Life Quality Index (DLQI) and in the Eczema Area and Severity 
Index (EASI) after the treatment with dupilumab was reported by the 
retrospective study by Napolitano, et al. [22]. A retrospective study by 
Chiricozzi, et al. conducted among 27 patients with chronic prurigo 
nodularis reported that the dupilumab was effectively reduced the 
itch and also improving chronic prurigo nodularis skin lesions [26]. 
Similarly, a substantial change in prurigo phenotype was noted after 
16 weeks of therapy with dupilumab (p < 0.0001) and lasted until 
week 52 [21]. Also, several retrospective studies have reported the 
efficacy of dupilumab on prurigo nodularis [24,25].

Nummular eczema and generalized eczema

 The efficacy of dupilumab on nummular eczema was evaluated 
by Patruno, et al. among the 30 adult patients with nummular-like 
AD [23]. Dupilumab shows a substantial increase in the disease 
after 16 weeks of therapy, as shown by a decline in EASI and DLQI 
ratings. Similarly, Tavecchio, et al. reported a significant increase 
in nummular eczema [21], generalized inflammatory eczema and 
generalized phenotypic lichenoid pattern eczema after 16 weeks of 
therapy with dupilumab (p<0.0001) and continued until week 52. In 
addition, the authors stated that decreases in EASI were slower in 
nummular eczema phenotypes than in other phenotypes, suggesting 
that treatment should not be halted until an adequate therapeutic result 
has been obtained.

Classic, erythroderma and pruritis

 Dupilumab shows clear and maintained effectiveness over a 76-
week treatment duration, decreased skin lesions and pruritus, and 
increased quality of life reported by Deleuran, et al. [27]. Tavecchio, 
et al. reported a possible change in AD classical and erythroderma 
phenotypes after 16 weeks of dupilumab therapy (p<0.0001) and 
progressed until week 52 [21].

Discontinuation due to adverse effects

 A study by Deleuran et al. reported that the due to adverse events 
n=27 (1.8%) patients permanently discontinuation the treatment [27]. 
However, all the included studies demonstrated that most commonly 
occurred side effect during the treatment of duplimab was allergic 
conjunctivitis, except one study [21].Other frequently reported side 
effects were allergic rhinitis and asthma.

Quality of life

 Most of the included studies demonstrated that the dupilumab has 
been shown to rapidly improving signs and symptoms in the treatment 
of extreme AD [21-23,26,27], including skin manifestations such as 
pruritus, lichenification, prurigo nodularis, excoriation, erythema and 
as well as sleep disruptions, edema/population and the overall quality 
of life of patients. Dupilumab is also well tolerated, with few adverse 
effects, including reactions at the injection site, conjunctivitis, 
nasopharyngitis, etc [25].

Discussion
 Atopic Dermatitis (AD) is a chronic inflammatory and relapsing 
disease that can become chronic, characterized by eczematous spots, 
dry skin and extreme itching [18]. AD displays a heterogeneous 
phenotypes and highly complex pathophysiology. In adult-onset AD 
cases, in addition to the classical type, the clinical presentation is 
prurigo lesions, multiple lichenification areas, hand eczema or head-
and-neck dermatitis [28]. In the current study, we systematically 
review efficacy and safety of dupilumab with several phenotypic 
variations in atopic dermatitis. However, evidence found in the 
efficacy of dupilumab on different phenotypes of AD is limited, apart 
from case studies. All the included studies in this review demonstrated 
that the dupilumab significantly treated the various phenotypes of 
AD, with the improvement of EASI and DLQI scores. Similarly, a 
review by Maloney, et al. reported that the dupilumab have shown 
efficacy for various conditions of AD [29].

 Our findings showed that the most commonly occurred side 
effect during the treatment of duplimab was allergic conjunctivitis 
followed by allergic rhinitis and asthma.Previously,several studies 
reported that the dupilumab has a relatively safe side effect profile 
and the higher rates of conjunctivitis seen with dupilumab use thus 
far have only been found in AD patients [30,31]. In this review, the 
dupilumab has been shown to rapidly improving signs and symptoms 
in the treatment of extreme AD and improved the overall quality of 
life. Similarly, a report performed by Simpson et al. demonstrated 
substantial improvement in dupilumab in itchy [32], painful, irritated 
or stinging skin, feelings of shame and decreased sleep disruption. 
Although, it’s potential for further dermatology applications in 
recalcitrant cases is a very interesting topic, although cost is a 
significant limiting factor. Finally, several more clinical trials and an 
improved knowledge of skin disease pathophysiology will help define 
the best possible dermatological applications of dupilumab [29].

 The present review has some limitations. Firstly, eligible studies 
included in the present systematic review regarding the efficacy of 
dupilumabon various phenotypes of AD were performed with a wide 
range of treatment modalities and applications. Also, several side 
effects were also reported by the included studies. This variation 
points showed the fact that there has been a lack of standardized, 
universal and acceptable treatment for the AD. Secondly, case studies 
were not included in this review. Thirdly, the efficacy of dupilumab 
among various age groups, genders and ethnicities was not evaluated 
in this review as most of the studies did not report the efficacy of 
dupilumab on different endophenotypic variations. Despite these 
limitations, an evidence-based study on the effectiveness and 
protection of dupilumab on different AD phenotypes is provided in 
this current systematic review.

Conclusion
 A fully human monoclonal antibody of dupilumab is an IL-
4Rα inhibitor that blocks IL-4 and IL-13 signals subsequently. 
Dupilumab was first recommended for patient with AD and has 
been widely accepted since 2018 for adult patients who suffer from 
moderate to extreme AD. The IL-4 and IL-13 cytokines modulate the 
epidermal barrier in AD and inhibit antimicrobial peptide production. 
Effectiveness and safety profile of dupilumab in the treatment of 
allergic diseases has been investigated in a variety of large clinical 
trials in atopic dermatitis for more than 10 years. In long-term clinical  
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trials, the safety profile of dupilumab has proved to be very favorable.
In the current systematic review provided the efficacy of dupilumab 
on various clinical phenotypes of demonstrated by various studies. 
However, in order to evaluate its effectiveness and assess its best 
possible application, further studies will be required.
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