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INTRODUCTION: Biologic therapies targeting the type 2 inflammatory pathway have transformed the management of moderate-to-severe
atopic dermatitis (AD). Injection site reactions (ISRs) are the most common localized adverse events associated with these agents and might
influence treatment persistence. OBJECTIVE: To present a practical, evidence-informed clinical framework for the prevention and management

of ISRs associated with type 2 biologic therapies used in the treatment of AD. METHODS: A narrative review of ISR incidence reported in pivotal
phase 3 trials was integrated with real-world observational evidence and contemporary prescribing trends within advanced practice clinician
(APC)—integrated dermatologic practice. RESULTS: Across pivotal trials of type 2 pathway biologics, ISR incidence has ranged from approximately
4% to 19%, depending on mechanism of action and comparator arm. Interleukin (IL)-4/I1L-13 pathway inhibition has demonstrated ISR rates of
approximately 10% to 18%, compared with 6% to 10% in placebo arms. Selective IL-13 inhibitors have shown ISR rates ranging from 4% to 14%,
while IL-31 receptor blockade trials have reported localized reactions in approximately 8% to 15% of participants. Real-world observational and
meta-analytic data confirm that most ISRs are mild to moderate in severity and rarely lead to treatment discontinuation, with discontinuation rates
generally reported between 1% and 2%. DISCUSSION: Although numerically common, ISRs are typically benign, self-limited, and manageable
with appropriate counseling and supportive care. Variability in reported incidence likely reflects differences in molecular structure, formulation
characteristics, delivery devices, and trial methodology rather than meaningful differences in systemic safety. Structured anticipatory guidance and
standardized management pathways might reduce anxiety-driven discontinuation and improve treatment persistence. CONCLUSION: Proactive
counseling, optimization of injection technique, and symptom-directed management strategies can reduce morbidity associated with ISRs and
support long-term adherence in dermatologist-directed, APC-integrated practice models. KEYWORDS: Biologic, atopic dermatitis, advanced
practice provider, physician associate, nurse practitioner, injection

INTRODUCTION and improvements in patient-reported quality-of-life outcomes while
Atopic dermatitis (AD) is a chronic inflammatory skin disease maintaining favorable systemic safety profiles compared to traditional

characterized by epidermal barrier dysfunction, immune dysregulation, systemic immunosuppressive therapies.™

and intense pruritus that significantly impacts patient quality of life. Despite these therapeutic advances, injection site reactions (ISRs)

Moderate-to-severe disease is largely driven by type 2 immune signaling remain the most frequently reported localized adverse events (AEs)

pathways involving interleukin (IL)-4, IL-13, and IL-31, which contribute associated with subcutaneous biologic therapies. Across pivotal phase

to cutaneous inflammation, neuronal itch signaling, and barrier 3 clinical trials evaluating biologics targeting the type 2 inflammatory

impairment.'* Advances in targeted immunomodulatory therapy overthe  pathway in AD, ISR incidence has generally ranged from approximately 4%

past decade have substantially altered the therapeutic landscape for AD. to 19%, depending on therapeutic mechanism, comparator arm, and trial
Biologic therapies directed at IL-4/IL-13 signaling, selective IL-13 design.>® Although most ISRs are mild to moderate in severity and rarely

inhibition, and IL-31 receptor blockade have demonstrated robust efficacy  result in treatment discontinuation, localized reactions might influence

in randomized clinical trials and now represent foundational systemic patient perceptions of treatment tolerability and negatively impact

treatment options for patients with moderate-to-severe disease. Clinical adherence in chronic diseases requiring long-term injectable therapy.>®

trials evaluating these agents have consistently shown meaningful The clinical relevance of ISR management is further contextualized by

improvements in validated disease severity indices, reductions in pruritus, ~ evolving dermatology care delivery models. Advanced practice clinicians
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TABLE 1. Reported ISR incidence in biologic trials for atopic dermatitis
BIOLOGIC
Dupilumab

(APCs), including physician assistants (PAs)
and nurse practitioners (NPs), now represent
a substantial and growing component of

the dermatology workforce and increasingly
participate in the prescribing and longitudinal
management of specialty medications for

MECHANISM KEY TRIALS ISR INCIDENCE (BIOLOGIC)

IL-4Ra inhibition SO0L0 1,S0L0 2 ~10-18%
IL-13 inhibition ECZTRA 1,2 ~7-12%
[L-13 inhibition ADvocate 1,2 ~4-14%
IL-31 receptor blockade  ARCADIA 1,2 ~8-15%

COMPARATOR

Tralokinumab
Lebrikizumab
Nemolizumah

inflammatory skin diseases. Recent analyses
demonstrate that dermatology-focused
APCs account for a growing share of specialty
medication prescribing and drug expenditures
within dermatology practice.”®

Additional commentary on dermatology
workforce trends highlights the expanding
role of collaborative care models integrating
dermatologists and APCs to improve access
to care and manage increasing therapeutic
complexity in dermatologic practice.”®

Although ISR incidence has been described
across clinical trials of biologic therapies for
AD, practical guidance for prevention and
management within routine dermatologic
practice remains limited. The purpose of this
review is therefore to synthesize available
clinical trial data, real-world observational
evidence, and practical clinical experience to
propose a pragmatic clinical algorithm for the
prevention and management of ISRs associated
with type 2 inflammation—targeted biologic
therapies used in the treatment of AD.

METHODS

This study was conducted as a narrative
review synthesizing available literature
regarding injection site reactions associated with
biologic therapies targeting type 2 inflammatory
pathways in AD.

A targeted narrative literature review was
conducted using PubMed/MEDLINE and Google
Scholar to identify publications between January
2015 and January 2026. Search strategies
included combinations of the following
terms: “atopic dermatitis,”“biologic therapy,”
“dupilumab,”“tralokinumab,”“lebrikizumab,”
“nemolizumab,” and “injection site reaction.”
Priority was given to phase 3 randomized
controlled trials, pooled analyses, and systematic
reviews reporting ISR incidence. Observational
and real-world studies were included to
contextualize clinical trial findings within
routine dermatologic practice.

Randomized controlled trials, pooled
analyses, meta-analyses, and observational
studies reporting ISR incidence or clinical
management were included. Incidence data

IL: interleukin; ISR: injection site reaction

were extracted primarily from pivotal phase 3
randomized trials evaluating biologics targeting
[L-4/IL-13 signaling, selective IL-13 inhibition,
and IL-31 receptor blockade.'* When available,
real-world observational studies evaluating
ISR frequency or management strategies
were also reviewed to contextualize clinical
trial findings within routine dermatologic
practice. Additionally, literature evaluating
dermatology workforce trends and prescribing
patterns among APCs was reviewed to
contextualize implementation of biologic
therapy management strategies within modern
collaborative dermatology practice models.”®
Findings from these sources were synthesized
to develop a practical clinical framework for
prevention and management of injection site
reactions applicable to routine dermatologic
are.

RESULTS

Across pivotal randomized clinical trials of
type 2 pathway biologics for AD, injection site
reaction incidence ranged from approximately
4% to0 18% (Table 1). IL-4/IL-13 pathway
inhibition demonstrated ISR rates of
approximately 10% to 18% compared with
6% to 10% in placebo arms." Selective IL-13
inhibitors have demonstrated ISR rates ranging
from approximately 4% to 14%, while IL-31
receptor blockade trials have reported localized
reactions in approximately 8% to 15% of
participants.*

After evaluation of multiple trials,™*

ISRs most commonly presented as localized
erythema, swelling, or tenderness occurring
within the first several injections and typically
resolving within several days. Serious injection-
related complications were rare, and the
majority of events were classified as grade 1 or
2 in severity.

Real-world observational studies and meta-
analyses confirmed that the majority of ISRs
were mild to moderate in severity, transient
in duration, and rarely resulted in treatment

discontinuation, with discontinuation rates
generally reported between 1% and 2%.%5

DISCUSSION

ISRs represent the most common localized
AEs associated with biologic therapies used
in the treatment of atopic dermatitis. While
numerically common, these reactions are
typically benign and self-limited, rarely
necessitating treatment discontinuation. Their
clinical relevance lies less in physiologic severity
than in their potential impact on patient
adherence and treatment persistence in chronic
diseases requiring long-term injectable therapy.

The pathophysiology of ISRs is multifactorial
and incompletely understood. Proposed
mechanisms include localized immune
activation following subcutaneous monoclonal
antibody administration, complement
activation, mast cell degranulation, and cytokine
release within the dermal microenvironment.

In addition to immune-mediated factors,
formulation characteristics—including injection
volume, viscosity, pH, osmolarity, and excipient
composition—might contribute to localized
tissue irritation.>®

Delivery device characteristics might further
influence ISR incidence. Autoinjector design,
needle gauge, injection speed, and medication
temperature at the time of administration
can affect both tissue dispersion and patient
perception of injection discomfort.> Variability
in ISR incidence observed across clinical
trials might therefore reflect differences in
formulation and delivery devices rather than
clinically meaningful differences in systemic
safety profiles.

From a clinical perspective, anticipatory
patient counseling represents one of the most
effective strategies for mitigating the perceived
severity of ISRs. Normalizing the possibility of
mild erythema, swelling, or tenderness prior
to therapy initiation can reduce anxiety-driven
discontinuation. Practical measures such as
allowing medication to reach room temperature
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Injection Site Reaction (ISR) Management

Algorithm in Type 2 Biologic Therapy for Atopic Dermatitis

PRE-TREATMENT PREVENTION

» Educate regarding expected mild ISRs

» Rotate injection sites; avoid inflamed skin

¢ Allow medication to reach room temperature (15-30 minutes)
« Confirm proper subcutaneous technique

¥

TYPICAL LOCALIZED ISR

« Pain/Burning = Warm compress + oral analgesic

o Erythema =» Cold compress; observe

|« Swelling = Warm compress; gentle massage
¢ Pruritus =» Antihistamine + low-potency topical corticosteroid
» Bruising =» Reassurance; rotate site

¥

RECURRENT OR TROUBLING ISR

« Reassess injection technique and rotation
+ Review injection speed and depth

» Reinforce temperature equilibration

« Consider device/formulation modification

A

ATYPICAL FEATURES

» Persistent nodule (>2 weeks)

» Progressive warmth or induration
+ Ulceration or drainage

+ Systemic symptoms

Dermatologist evaluation recommended for atypical findings.

FIGURE 1. Clinical framework for evaluation and management of injection site reactions in patients receiving biologic
therapy for atopic dermatitis. Mild reactions are typically self-limited and managed with reassurance and symptomatic

measures. Moderate reactions might benefit from topical corticosteroids or antihistamines. Severe or atypical reactions
should prompt evaluation for infection or other complications and consideration of dermatologic reassessment.

prior to injection, rotating injection sites, and

utilizing cold compresses or topical corticosteroids

when necessary can further improve tolerability.
The proposed algorithm provides a

structured framework for evaluating ISR

counseling protocols can further help clinicians
distinguish between benign localized reactions
and rare complications, such as infection or
hypersensitivity reactions.

The expanding integration of ACPs into

severity and guiding management decisions
in routine dermatologic practice (Figure 1).
Importantly, most reactions can be managed
conservatively without interrupting biologic
therapy. Standardized documentation and

dermatology care teams underscores the
importance of standardized protocols for
counseling, documentation, and management
of biologic-associated AEs. As specialty
medication prescribing continues to grow within
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dermatology practice, structured management
pathways might help ensure consistent patient
education and optimize long-term treatment
adherence.

CONCLUSION

Biologic therapies for AD have become an
integral component of modern dermatologic care
and are increasingly prescribed and managed
by dermatologists, PAs, and NPs. Understanding
the clinical characteristics of ISRs and proactively
counseling patients regarding this common AE
are essential to maintaining treatment adherence
and avoiding unnecessary discontinuation.

As additional injectable biologic therapies
continue to enter the dermatologic therapeutic
landscape, it will be increasingly important for
dermatology providers to maintain familiarity
with the prevention and management of
ISRs. Incorporating routine counseling and
standardized management strategies into clinical
practice might improve patient confidence,
enhance treatment persistence, and optimize
long-term therapeutic outcomes.
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