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ABSTRACT RESUMO

A dermatite atópica (DA) e o prurigo nodular (PN) são doenças 
inflamatórias da pele que cursam com lesões variadas, como 
eczemas, pápulas e nódulos, acompanhados de intenso prurido 
e, nos casos graves, de importante prejuízo da qualidade de vida 
para os pacientes e seus familiares. O dupilumabe está aprova-
do no Brasil para o manejo das duas condições: DA moderada/
grave e PN que não responde aos tratamentos tópicos. A eficácia 
e segurança do dupilumabe foram amplamente estabelecidas 
para ambas as condições em ensaios clínicos e estudos de vida 
real. Este artigo tem como objetivo revisar os principais eventos 
adversos (EAD) associados ao uso do dupilumabe em DA e PN, 
e auxiliar no seu manejo. Desde o início do uso da medicação, 
há alguns anos, os principais EAD reportados foram: a reação no 
local da injeção, a doença da superfície ocular (conjuntivite não 
infecciosa, blefarite, olhos secos), a eosinofilia e o eritema de face/
pescoço. Outras manifestações também foram observadas em 
pacientes com DA em uso de dupilumabe, mas sem associação 
comprovada: psoríase, artralgia e alopecia areata. Apesar de 
muito infrequentemente levarem à suspensão do dupilumabe, 
é fundamental que os médicos prescritores deste medicamento 
para estas condições, dermatologistas e imunoalergistas, saibam 
detectar e manejar seus possíveis eventos adversos.

Descritores: Dermatite atópica, prurigo nodular, dupilumabe, 
eventos adversos, manejo.

Atopic dermatitis (AD) and prurigo nodularis (PN) are inflammatory 
skin diseases characterized by various lesions such as eczema, 
papules, and nodules, with marked pruritus and, in severe cases, 
significant impairment of quality of life for patients and their 
families. Dupilumab is approved in Brazil for the management 
of both moderate/severe AD and PN that does not respond to 
topical treatments. The efficacy and safety of dupilumab have 
been extensively established for both conditions in clinical trials 
and real-world studies. This article aims to review the main adverse 
events (AEs) associated with the use of dupilumab in AD and 
PN and assist in their management. Since the introduction of 
dupilumab a few years ago, the main reported AEs have been 
injection site reactions, ocular surface disease (non-infectious 
conjunctivitis, blepharitis, dry eyes), eosinophilia, and facial/
neck erythema. Other manifestations have also been observed 
in patients with AD on dupilumab, but without proven association: 
psoriasis, arthralgia, and alopecia areata. Although AEs very 
infrequently lead to discontinuation of dupilumab, it is crucial that 
physicians prescribing it for these conditions, dermatologists, 
and immunologists know how to detect and manage its possible 
adverse effects.

Keywords: Atopic dermatitis, prurigo nodularis, dupilumab, drug-
related side effects and adverse reactions, management.

Arq Asma Alerg Imunol. 2024;8(1):14-20.

© 2024 ASBAI

Management of the adverse effects of dupilumab 
in atopic dermatitis and prurigo nodularis
Manejo dos eventos adversos  do dupilumabe na dermatite atópica e no prurigo nodular

Mara Giavina-Bianchi1,2

Submitted Mar 30 2022, accepted Nov 12 2023.

http://dx.doi.org/10.5935/2526-5393.20230071-en

Introduction

Atopic dermatitis (AD) is a chronic inflammatory 
skin disease, with eczematous lesions of typical 
location depending on age and severity of pruritus.1,2 
The prevalence of AD is approximately 15% in 

children and 5% in adults, and is increasing.3,4 AD 
is the primary cause of skin complaint in childhood 
and the second in adolescence leading patients 
to seek specialist care, as shown in a Brazilian 
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study.5 Living with AD can be a burden, especially 
for those requiring long-term systemic treatment, 
because the immunosuppressants used sometimes 
fail to control the condition and may lead to serious 
adverse reactions. Itch and skin lesions cause sleep 
disturbances, anxiety, depression, low self-esteem, 
and inability to perform physical, school, and work 
activities, compromising the quality of life of patients 
and family members.6 Disease severity is associated 
with decreased quality of life, both for patients and 
their family.7

Prurigo nodularis (PN) is also a chronic inflammatory 
skin disease, very itchy and characterized by firm, 
isolated or confluent papules and/or nodules, most 
commonly seen in middle-aged patients and women. 
Systemic diseases such as nephritis, type 2 diabetes, 
and HIV infection may be associated with PN. The 
pathogenesis is still unclear, but immune dysregulation 
and neural circuits play an important role in the vicious 
cycle of skin itching and scratching.8

Traditional treatment for both diseases includes 
topical corticosteroids, topical calcineurin inhibitors, 
emollients, phototherapy, gabapentinoids, and 
immunosuppressants, with a wide range of adverse 
effects.3,6 A few years ago, dupilumab proved to be 
highly effective and safe for AD, with numerous studies 
demonstrating its efficacy and safety in both clinical 
trials and real-world settings.9-12 Recently, dupilumab 
was also approved as a treatment for PN in the United 
States13 and in Brazil.14 Two phase 3 randomized 
clinical trials (LIBERTY-PN PRIME and PRIME2) 
showed statistically significant improvements in itch 
and skin lesions in PN with dupilumab vs placebo. 
Adverse events were consistent with the known safety 
profile.15

Dupilumab was the first immunobiologic agent 
approved for the treatment of moderate-to-severe 
AD and PN unresponsive to topical treatments in 
Brazil. It is a fully human IgG4 monoclonal antibody 
that directly targets the shared alpha subunit of the 
interleukin (IL)-4 and IL-13 receptors.16 These 2 
cytokines are involved in type 2 helper T-cell (Th2) 
immune response, inducing allergen sensitization, 
promoting atopic inflammation, and reducing the 
function and structure of the skin barrier. The antibody 
inhibits the action of these cytokines and promotes 
changes in gene expression in AD lesions, improving 
their molecular signature.17 Several studies have 
shown the impressive efficacy and safety of dupilumab 
in the treatment of AD, in different settings and age 
groups.10,18,19 This new personalized treatment 

approach is based on the pathogenesis of the disease 
and is a milestone in the treatment of AD, and more 
recently, PN. 

Potential adverse events of dupilumab

Adverse events associated with the use of 
dupilumab include injection site reaction, ocular surface 
disease (noninfectious conjunctivitis, blepharitis, dry 
eye), eosinophilia, and facial/neck erythema, which 
have been known for some years, since the beginning 
of medication use. A recent real-world Dutch study 
also included Meibomian gland dysfunction as a new 
drug-related adverse event in patients with AD.20

Injection site reaction

Local reactions were present in 11.4% of 1888 
patients using dupilumab, with erythema being most 
common, followed by unspecified reaction, pain, 
and itching at the injection site. There are no reports 
of drug discontinuation due to local reactions, and, 
when necessary, treatment is symptomatic, with 
analgesics or oral anti-inflammatory drugs and topical 
corticosteroids for a few days.21

Ocular surface disease (conjunctivitis, 
blepharitis, dry eye)

Figure 1 illustrates the differential diagnoses of 
ocular surface disease. Regardless of the use of 
dupilumab, patients with AD often present with other 
associated atopic diseases, such as asthma, rhinitis, 
food allergy, and allergic conjunctivitis, including a 
more chronic and severe phenotype called atopic 
keratoconjunctivitis. A study conducted in the United 
States to evaluate the association between AD and 
conjunctivitis in adult patients, between 2001 and 
2015, compared the frequency of conjunctivitis 
events in patients with AD and without AD. The risk 
of conjunctivitis was 4 times higher in adults with 
AD (odds ratio [OR] = 4.38; 95% CI, 1.39-13.79; 
p = 0.012) and, specifically, 8 times higher for allergic 
conjunctivitis (OR = 8.03; 95% CI, 1.76-36.58; 
p = 0.007). The conclusion is that adults with AD are 
significantly more likely to have allergic conjunctivitis 
than adults without AD.22  It is essential that physicians 
who care for these patients be aware of this issue and 
learn to recognize and manage allergic conjunctivitis. 
Other studies of adult patients in Iran23 and the 
Netherlands24 also showed similar results, as did other 
studies of pediatric patients25-27. 
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Conjunctivitis is an inflammation of the conjunctiva, 
a thin, transparent membrane that covers the anterior 
part of the sclera and the inner surface of the eyelids. 
Allergic conjunctivitis has an estimated prevalence of 
20% worldwide.28 Symptoms include itching, tearing, 
hyperemia, and conjunctival edema (chemosis), as 
well as blurred vision in more severe cases.29 The 
association between AD and allergic conjunctivitis 
can be explained by the fact that these diseases 
share common pathophysiologic mechanisms. Both 
involve type II immune response, most often triggered 
by an allergic process, but also show impairment of 
physical barrier functions. In addition to skin barrier 
dysfunction, studies suggest the existence of defects 
in the ocular surface epithelium in individuals with AD, 
which would predispose them to conjunctivitis.30,31

However, dupilumab-associated conjunctivitis has 
an unknown pathophysiology. The mean time for the 
development of dupilumab-associated conjunctivitis 
ranged from 2 to 8 weeks in clinical trials, and the 

number of new cases increased over time and 
appeared to level off around weeks 20-24.32 

Treatment includes topical agents such as 
antihistamines, mast cell stabilizers, nonsteroidal 
anti-inflammatory drugs, and corticosteroids. Avoiding 
allergens is also essential, and contact lens wearers 
should avoid putting on lenses during episodes to 
prevent contamination with infectious agents and 
complications.22 

In studies on the safety and efficacy of dupilumab 
in AD, conjunctivitis was one of the most commonly 
reported adverse reactions. In pivotal studies, the 
incidence of conjunctivitis was statistically higher 
in the dupilumab-treated group (8.6%-22.1%) than 
in the placebo group (2.1%-11.1%). A recent real-
world study, which included 29 French centers and 
241 patients, showed a higher conjunctivitis rate of 
38%. In this study, the development of conjunctivitis 
was significantly associated with a personal medical 
history of allergic conjunctivitis, and in 4% of cases 

Figure 1
Examples of common ocular surface diseases in patients with atopic dermatitis
Adapted from Guex-Crosier Y, et al.47.

CONJUNCTIVITIS (inflammation of the conjunctiva)
It may be acute (red eye) or chronic (pink eye). It affects the entire conjunctiva,
including the inner surface of the eyelids. The diagnosis is based on ocular
discharge: serous, purulent, or mucopurulent. Infections, allergies, and
physicochemical irritation are the most common causes. Foreign body sensation,
burning, and itching, but no pain.

KERATITIS (inflammation of the cornea)
Always associated with severe pain. Other symptoms include foreign body sensation
and photophobia. Signs: red eye, watery or purulent discharge, and decreased visual
acuity (due to loss of corneal transparency). Penlight examination may reveal corneal
ulceration or opacification.

BLEPHARITIS (inflammation of the eyelid)
It corresponds to inflammation of the margin of the eyelid. It is classified as anterior,
with sticky plaques or scaly crusting along the eyelashes (typical of staphylococcal
or seborrheic dermatitis), or posterior due to Meibomian gland dysfunction
(chalazion or oily secretion). Symptoms include a sandy or gritty feeling in the eyes,
which may be associated with photophobia and/or increased tear production.

DRY EYE
Due to either insufficient tear production or excessive tear evaporation.
Symptoms include foreign body sensation or eye roughness. The conjunctiva
appears normal, but it may be red. Paradoxically, a perception of increased tear flow
may occur. Keratoconjunctivitis sicca (Sjögren’s syndrome) is characterized by
filaments containing mucus with epithelial cells.
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it was a reason for dupilumab discontinuation.12 In 
studies on PN, conjunctivitis was the most common 
adverse event (12.6%; n = 15/119).8

Therefore, physicians prescribing dupilumab 
should be aware of the signs, symptoms, and 
treatment options in cases where conjunctivitis 
develops. A suggested algorithm for management 
of dupilumab-associated ocular surface disease is 
shown in Figure 2.

Eosinophilia

Eosinophilia is not uncommon in patients treated 
with dupilumab. Approximately 20% of real-world AD 
cases experience an increase in eosinophil counts from 
baseline. Hypereosinophilia (above 1500/mm3) occurs 

in 9%-11% of patients. The proposed mechanism is that 
the drug inhibits eosinophil migration into the tissue, 
but not eosinophil production in the bone marrow, thus 
leading to their accumulation in the blood. Eosinophilia 
is usually transient without clinical consequences. 

Dupilumab-associated facial and neck 
erythema

Dupilumab-associated facial/neck erythema refers 
to the appearance of erythema on the face and/or neck 
in patients with AD who did not have lesions in these 
areas or whose lesions developed characteristics that 
are different from those of preexisting lesions. The 
cause remains unclear, but possible etiologies are 
rosacea, contact dermatitis, Malassezia furfur skin 

Figure 2
Algorithm for the management of dupilumab-associated ocular surface disease in atopic dermatitis and prurigo 
nodularis
Adapted from Guex-Crosier Y, et al.47.
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Before starting dupilumab:

symptoms of dry eye, recurrent herpes infection, keratoconus, or contact lens wear?

– Assess severity (impaired vision, pain,
discharge, corneal involvement,
conjunctival scarring)

Continue monitoring

Starting dupilumab:
consider using artificial tears

Signs and symptoms of ocular surface disease?

– Artificial tears or substitutes
(sodium hyaluronate with or
without trehalose)

– Corticosteroid eye drops

– Cyclosporine 0.05% eye drops

– Tacrolimus 0.03%-0.1% eye drops or ointment

– Ophthalmologic evaluation

– Warm compresses Measures from Mild plus:

– Antihistamine eye drops

Moderate/SevereMild

Red flags: refer to
ophthalmologist urgently!

– Vision loss
– Pain
– Purulent discharge
– Corneal involvement
– Conjunctival scarring

YES
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NO
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colonization, adverse effects of calcineurin inhibitors, 
or the discontinuation of topical corticosteroids 
leading to a worsening of the condition. It should 
be noted that the vast majority of patients with AD 
and preexisting lesions on the face improved with 
dupilumab. A study of 162 dupilumab-treated patients 
with AD and facial lesions showed improvement in 
88.3%, whereas 6.6% remained unchanged and 4.3% 
experienced exacerbation.33 In another study of 101 
patients diagnosed with facial or neck erythema, 45% 
reported different skin symptoms from preexisting 
dermatitis. The most commonly used treatments were 
topical corticosteroids, topical calcineurin inhibitors, 
antifungal agents, and topical or oral ivermectin. In this 
study, 11% of 101 patients with facial/neck erythema 
discontinued dupilumab owing to this adverse event.34 
In another study of 916 dupilumab-treated patients 
with AD, facial/neck erythema occurred in 82 (9%).35

Other manifestations reported in dupilumab-treated 
patients with AD, but with no proven association, 
include psoriasis36,37, arthralgia38, and alopecia 
areata.35

Psoriasis

The occurrence of paradoxical psoriasiform 
reactions (P-PRs) in dupilumab-treated patients 
has been recently reported. Conversely, cases of 
eczema in patients treated with immunobiologic 
agents for psoriasis have also been described. One 
study identified 42 patients who developed P-PRs, 
41 with de novo psoriasis and 1 with worsening 
preexisting psoriasis. All patients responded well to 
AD treatment with dupilumab before the development 
of P-PRs, which occurred, on average, 22.65 weeks 
after starting dupilumab. Treatment options were 
topical corticosteroids in 38.5%, or systemic therapy 
in 38.5%, or discontinuation of dupilumab in 32.5%.36 
Another study included 112 patients with AD who 
developed P-PRs, 101 with de novo psoriasis and 
11 with worsening preexisting psoriasis. In the first 
group, patients more frequently developed lesions on 
the scalp and extremities, on average, 5 months after 
starting dupilumab, against 4 months after starting 
dupilumab in the second group. In the de novo group, 
dupilumab was discontinued in 38/101 patients (38%). 
Discontinuation and/or treatment led to complete 
remission of psoriasis in 30/63 (48%), incomplete 
remission in 3/63 (5%), recurrence in 1/63 (1.5%), 
persistence in 5 /63(8%), and worsening in 6/63(10%). 
In the second group, 50% discontinued dupilumab.37 

Arthralgia

Cases of arthralgia as a potential adverse effect 
of dupilumab treatment in patients with AD have been 
reported, although they have not occurred during 
clinical trials. The onset of arthralgia ranged from 
days to months after the first dose. A real-world study 
of 4000 patients treated with dupilumab for 6 months 
showed no increased risk of arthralgia compared 
with other patients with AD using cyclosporine or 
mycophenolate mofetil. Therefore, the study concluded 
that there is no reason for growing concerns about the 
emergence of new cases of arthralgia associated with 
dupilumab treatment.38

Alopecia areata

In a retrospective study of 916 patients using 
dupilumab, 11 reported alopecia areata as an adverse 
event (1.2%).35 However, other case reports indicate 
that dupilumab may even be effective in the treatment 
of concomitant alopecia areata and AD.39,40

Conclusion

Conjunctivitis is one of the most common adverse 
reactions in the treatment of patients with AD using 
dupilumab, and these same patients, with moderate-
to-severe disease, are those who are statistically more 
likely to develop allergic conjunctivitis. It is important 
for physicians to be aware of these issues and, if 
possible, learn to manage conjunctivitis minimally 
until the ophthalmologist is consulted, according to the 
algorithm presented here. Several case reports have 
demonstrated that increasing the spacing between 
dupilumab injections tends to reduce this adverse 
effect.41-45 However, dupilumab discontinuation due to 
conjunctivitis in patients who respond well to the drug 
is not at all desirable. Fortunately, this has rarely been 
required, as early diagnosis and proper treatment of 
conjunctivitis are often effective measures to control it, 
allowing patients to continue with AD treatment and to 
achieve the much-desired disease control.46

As for the other adverse events reported here, 
we can observe that eosinophilia, despite being 
relatively common, is transient and has no clinical 
consequences. Local reactions, if present, can be 
easily managed. Facial/neck erythema remains 
unclear, as it can have different etiologies and there 
are many empirical treatment options. Paradoxical 
reactions of de novo psoriasis or worsening preexisting 
psoriasis have been reported and, albeit infrequent, 
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reinforce the importance of obtaining personal and 
family history of autoimmune diseases in patients 
with AD. Arthralgia does not appear to be a concern 
because its association with dupilumab treatment 
has not been confirmed. Alopecia areata associated 
with AD requires further studies, as it can either be 
preexisting or develop after the initiation of dupilumab, 
or even, dupilumab may assist in hair regrowth in 
alopecia areata. 

 In conclusion, there is abundant evidence 
showing the efficacy and safety of dupilumab, and, 
in daily practice, we are pleased to see the potential 
improvements achieved with this drug in the lives of 
patients with moderate-to-severe AD and PN.
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