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ABSTRACT. The increasing use of targeted immunomodulatory therapies for psoriasis and atopic dermatitis has trans-

formed disease management. However, paradoxical and treatment-induced cutaneous adverse and muscu-

loskeletal events are being increasingly recognized that often mimic or deviate from the primary disease

phenotype. This review summarizes current evidence on the clinical manifestations, underlying patho-

physiological mechanisms, and therapeutic strategies for biologic-induced cutaneous and articular reactions

in immune-mediated dermatoses. We highlight reactions associated with tumor necrosis factor, interleukin

(IL)-17, IL-23, and IL-4/IL-13 inhibitors, discussing diagnostic challenges and immunologic shifts under-

lying these phenomena. Recognition of these distinct entities is critical to avoid misinterpretation as treat-

ment failure and to optimize patient care through tailored management strategies and shared decision

making.
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Biologic therapies targeting specific immune pathways have trans-
formed the management of psoriasis (PsO) and atopic dermatitis
(AD). Despite strong safety and efficacy profiles, they can induce
a range of cutancous adverse events (CAEs), including tumor
necrosis factor inhibitor (TNFi)-induced PsO or subacute cuta-
neous lupus erythematosus (SCLE), interleukin 17 inhibitor
(IL-17i)-associated eczema, and dupilumab-related psoriasiform
reactions (Table). These events complicate diagnosis and high-
light the nuanced effects of immune pathway modulation.

This report summarizes key insights from the Group for
Research and Assessment of Psoriasis and Psoriatic Arthritis
(GRAPPA) workshop on cutaneous side effects at the 2025
annual meeting, focusing on challenging CAEs associated with
immunomodulatory therapies, with emphasis on emerging
mechanisms concepts, diagnostic considerations, and practical
management approaches.

Paradoxical psoriasiform reaction induced by TNFi

Dr. Leandro Leite (Porto Alegre, Brazil) and Dr. Joseph Merola
(Dallas, Texas, USA) provided an overview of this
well-recognized complication of TNFi therapy. Paradoxical
psoriasiform reaction occurs predominantly in women and
generally lacks association with personal or family history of
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PsO. Infliximab, adalimumab, and etanercept are the agents
most often implicated.'” Prevalence varies by underlying
disease, being highest in inflammatory bowel discase—
especially Crohn disease—followed by rheumatoid arthritis
and axial spondyloarthritis."

Palmoplantar pustulosis is the most common presentation,
though flexural, guttate-like, generalized, and pustular vari-
ants are also reported, and different morphologies may coexist.
Lesions often display overlapping eczematous and psoriatic
features.> Histopathology commonly shows psoriasiform spon-
giotic dermatitis with cosinophils."® Immunohistochemistry
demonstrates enhanced type I interferon (IFN) signaling,
highlighting an IFN-driven mechanism distinct from classical
PsO.”

Management depends on cutaneous severity and the control
of the underlying disease.> Mild cases may allow continuation of
TNFi with adjunctive topical therapy or systemic agents such
as methotrexate or cyclosporine. Severe or refractory reactions,
or uncontrolled underlying disease, often require switching
drug classes. Symptoms do not always resolve after TNFi
discontinuation. Because IFN-« signals through the Janus kinase
(JAK) and signal transducer and activator of transcription
pathway, JAK inhibitors (JAKi) have emerged as a promising
option for difficult-to-treat cases.’

Eczematous reactions associated with IL-17i and IL-23i

Leite presented a literature review based on clinical cases,
focusing on the spectrum of clinical presentations and the under-
lying mechanisms implicated in the development of these mani-
festations. Eczematous eruptions are increasingly recognized
during IL-17i and IL-23i therapy, likely reflecting a shift from
Th17- to Th2-driven inflammation.*!° In a prospective cohort,
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Table. Cutaneous adverse events induced by targeted therapies.

Biologic/Class Type of Cutancous Clinical Features Proposed Mechanism Management of the Reaction
Reaction
TNFi Paradoxical psoriasiform More frequent in women; may TNF blockade - loss of neg- Mild: continue TNFi with
reaction occur without personal/family ative regulation on IFN-I topicals or MTX/CsA
history; morphologies include > IFN-a—driven inflamma-
palmoplantar pustulosis, flexural, ~ tion independent of T-cell Severe: switch class; JAKi in
guttate, generalized variants autoimmunity refractory cases
Drug-induced SCLE More widespread lesions than idio-  Drug-induced autoimmunity ~ Drug withdrawal; topical/
pathic SCLE; EM-like or bullous mechanisms; tissue eosino- systemic CS as needed
features; vasculitic component; philia not a distinguishing
anti-Ro/SSA in 70-90% factor
IL-17i Eczematous eruptions Incidence up to 5.8%; heteroge- Shift from Th17 to Th2 Topical/systemic CS, MTX, CsA,
neous (classical eczema, AD-like, ~ immune response JAKi; discontinuation not always
psoriasiform); spongiotic derma- necessary and not always effective
titis with eosinophils
IL-23i Eczematous eruptions Lower incidence; similar presenta- ~ Th17 » Th2 skewing Similar to that of IL-17i-induced
(less frequent than with tions to IL-17i eczematous eruptions
IL-17i)
Dupilumab Psoriasiform eruptions De novo PsO; plaque PsO Th2 blockade - IL-17/1L-23 Cutancous involvement: topical
(IL-4/IL-13 (1.9-3.3%); inflammatory ~ common; arthritis seronegative, axis activation; musculoskeletal ~ CS, MTX, JAKi
blockade) arthritis arthralgia inflammation

Joint involvement:

e Mild: NSAIDs/CS, short
course with continuation

o Moderate/severe: MTX,
JAK, switch biologic

AD: atopic dermatitis; CS: corticosteroid; CsA: cyclosporine A; EM: erythema multiforme; i: inhibitor; IFN: interferon; IFN-I: type I IFN; IL: interleukin;
JAK:i: Janus kinase inhibitor; MTX: methotrexate; NSAID: nonsteroidal antiinflammatory drug; PsO: psoriasis; SCLE: subacute cutaneous lupus erythema-

tosus; TNF: tumor necrosis factor.

IL-17i-induced eczema occurred in up to 5.8% of patients; 22%
had a personal history of atopy, and 41% a family history.®

In a British Association of Dermatologists Biologic and
Immunomodulators Register (BADBIR) cohort (13,699
patients with PsO; 2007-2022), 273 cases of biologic-associated
eczema were identified (~1%). Adjusted incidence rates per
100,000 patient-years were highest for IL-17i (1.22), followed
by TNFi (0.94), IL-12/23i (0.80), and IL-23i (0.56). Risk
factors included older age, AD, and allergic rhinitis, whereas
male sex was protective.’

Importantly, eczema did not consistently resolve after discon-
tinuation of IL-17i, indicating that drug withdrawal alone may
not be enough.'” Management depends on severity and may
include topical corticosteroids, systemic corticosteroids, meth-
otrexate, cyclosporine, or JAKi.5!

These reactions are increasingly interpreted through the lens
of immune-axis plasticity. Although PsO and AD are classically
Th1/Th17- and Th2-driven, respectively, targeted biologics may
induce immune shifts.!>!?

To help stratify risk, authors have proposed algorithms inte-
grating personal and family history (PsO, atopy, food allergies,
enthesitis), and physical exam features (dyshidrotic eczema,
pustules, nail changes, palmar hyperlinearity).”? This strategy

may identify patients with intermediate immunophenotypes
who are more susceptible to phenotype switching under biologic

therapy.

Dupilumab-induced psoriasiform eruptions and inflamma-
tory arthritis

Leite delivered a literature review grounded in clinical cases, high-
lighting the spectrum of clinical manifestations and the patho-
physiological mechanisms implicated in their development in the
context of therapies for atopic diseases. Dupilumab, an IL-4Ra
blocker that inhibits IL-4 and IL-13 signaling, is widely used for
AD and other type 2-driven discases.”*"> Although generally
safe, psoriasiform reactions are increasingly reported.'®* Cohort
studies estimate an incidence of 1.9% to 3.3%.21:%

A review of 112 published cases showed that most events
represented de novo PsO (mean onset ~4 months), with 38%
requiring drug discontinuation; flares of preexisting PsO were
less common but had higher discontinuation rates.”® A large
matched cohort (dupilumab-treated patients vs controls on
conventional systemic therapies; n = 9860) confirmed increased
risk of new-onset PsO with dupilumab, even in patients with
asthma and no history of AD. Age > 60 years, White race, and
normal IgE were associated with higher risk.**
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Although the 3-year cumulative incidence of psoriatic
arthritis did not differ significantly between groups (P = 0.16),%
increasing reports describe dupilumab-associated inflammatory
arthritis.”® Reported onset ranges from weeks to 19 months,
typically presenting as seronegative, symmetric joint pain. Many
cases improve after stopping dupilumab, though symptoms
may persist for months. Nonsteroidal antiinflammatory drugs
(NSAIDs), corticosteroids, methotrexate, and JAKi have been
used successfully, particularly in refractory disease.”** Most
cases present as diffuse, symmetric joint pain with seronega-
tive profile.”**” In a cohort of 400 patients with AD, 23 devel-
oped enthesitis, tenosynovitis, or inflammatory arthritis; most
continued dupilumab with symptomatic treatment, whereas
those who switched to JAKi had full resolution.”

Although the exact pathogenesis remains unclear, it has been
speculated that, similar to CAE, disruption of Th2 signaling
may unmask or trigger IL-23/IL-17-mediated musculoskeletal
inflammation.?>?*

In a large US nationwide cohort, joint symptoms were
numerically higher with dupilumab vs controls. The difference
was not statistically significant, but the trend warrants further
study.?” Importantly, rheumatologic evaluation is recommended
in all suspected cases to rule out alternative etiologies and to
guide management.

Merola provided an important review of potential thera-
peutic approaches, emphasizing that treatment decisions should
be tailored to disease severity. Mild symptoms may respond to
NSAIDs or a short corticosteroid course while maintaining
dupilumab. Moderate symptoms may require adding metho-
trexate or switching to another mechanism (eg, JAKi). Severe
or persistent disease can necessitate tapering corticosteroids,
starting disease-modifying antirheumatic drugs, or discontin-
uing dupilumab.?®

Notably, PsO and musculoskeletal events are disproportion-
ately reported with dupilumab—compared to tralokinumab,
an IL-13-specific inhibitor**—supporting tralokinumab as a
potential alternative in affected patients.** This divergence
may reflect the broader immune effects of dual IL-4/IL-13
blockade by dupilumab. Experimental data suggest that IL-4
inhibition can disrupt T-cell homeostasis and shift immunity
toward a Th17-dominant profile, promoting psoriasiform and
musculoskeletal inflammation.*** Differences in the strength
of IL-13 inhibition may also contribute, as tralokinumab exerts
a milder blockade* Ongoing postmarketing data for lebriki-
zumab, a more potent IL-13i, may offer additional mechanistic

insight.

Subacute cutaneous lupus erythematosus
Merola presented a case-based literature review of SCLE, a
photosensitive autoimmune dermatosis strongly associated with
anti-Ro/SSA antibodies (70-90%). It may occur idiopathically
or be drug-induced, including by TNFi and several other medi-
cations (eg, hydrochlorothiazide, calcium channel blockers,
angiotensin-converting enzyme inhibitors).”*?

Drug-induced SCLE is thought to arise from UV-enhanced
keratinocyte apoptosis and increased surface exposure of auto-

antigens such as Ro/SSA, facilitating autoantibody binding and
subsequent cutancous inflammation.**!

Compared with idiopathic disease, drug-induced SCLE
typically shows a more widespread distribution (odds ratio
[OR] 66), greater likelihood of erythema multiforme-like or
bullous lesions (OR 65), and a higher frequency of vasculitic
features (OR 32).® Anti-Ro/SSA antibodies become undetect-
able after clinical resolution in ~73% of cases. Histopathology
does not reliably distinguish drug-induced from idiopathic
SCLE because mucin deposition, inflammatory infiltrates, and
tissue eosinophilia show significant overlap.®

Conclusions

Targeted biologics have transformed psoriatic disease manage-
ment, but clinicians must recognize the growing spectrum of
CAEs and articular AEs. A careful history and examination
may help identify patients at higher risk and support shared
decision making when selecting therapy. Importantly, immune
phenotypes (Th1, Th2, Th17) are dynamic and may shift under
targeted treatment, resulting in new or atypical skin findings
that represent treatment-related effects rather than therapeutic
failure. Discontinuation of the biologic is not always required—
and may not be sufficient—and management should be individ-
ualized based on reaction severity and overall clinical context.
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