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Introduction
Paradoxical psoriasis (PP) represents an 

uncommon but well-documented adverse effect that 
occurs following exposure to tumour necrosis factor-
alpha (TNF-α) inhibitors.1 There is growing evidence 
that this reaction may not be class-specific, as the 
indications for biologic interventions (interleukin 
[IL]12/23, IL23, IL17, IL4/13) broaden in chronic 
inflammatory diseases. However, cumulative evidence 
amongst other classes remains limited to case 
reports.2,3

The pathogenesis of this reaction to TNF inhibitors 
has been postulated and experimentally supported 
as a switch toward interferon (IFN) production by 
antigen-presenting cells, however, the mechanism 
with other biologics remains elusive.4 The baseline 
association of classical psoriasis (non-drug induced) 
with the seronegative rheumatic and gastrointestinal 
inflammatory diseases treated by TNF inhibitors, 
initially made this reaction a challenge to define 
and study. As evidence has grown, PP has been 
defined as psoriatic lesions that arise de novo or as 
morphologically atypical exacerbations of pre-existing 
known psoriasis during TNF-α therapy. These lesions 
may persist and worsen unless treated, commonly 
requiring systemic therapeutic adjustments. This 
review explores the epidemiology, pathogenesis, 
clinical manifestations, and management of PP, with an 

emphasis on patient outcomes and recommendations 
based on primary data, systematic reviews, and 
contributions from key researchers in the field.

Epidemiology

The incidence of PP varies by therapeutic agent, 
clinical context, and patient demographic. Anti-
TNF agents, such as infliximab, adalimumab, and 
etanercept, are frequently implicated. A systematic 
review conducted in 2022 involving 2,049 cases found 
that infliximab accounted for over half of the reported 
cases.5 Studies suggest that up to 5% of patients 
on TNF inhibitors experience PP, with higher rates 
observed in inflammatory bowel disease (IBD) patients 
compared to those with other autoimmune diseases. 
Among patients with IBD, those with Crohn’s disease 
are at over a 1.5 times greater risk of developing PP 
than those with ulcerative colitis.6  Females appear 
more predisposed to PP, comprising approximately 60-
70% of cases.6,7 Anti-IL-17 therapies, often prescribed 
for psoriasis, psoriatic arthritis, and ankylosing 
spondylitis, are also associated with PP, though the 
number of reported cases has been significantly lower 
than that observed with anti-TNF agents. Among the 
approximately 30 documented cases, most involve 
IL-17A-specific inhibitors such as secukinumab, with 
fewer reports for agents such as ixekizumab, the 
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IL-17A/F inhibitor bimekizumab, and the receptor 
antagonist brodalumab.8 While p19 and p40 inhibitors 
of Il-12 and IL-23 pathways are commonly described 
in the treatment of TNF-induced PP, they have also 
been occasionally described as potential culprits.2 
Recently, IL-4/IL-13 inhibitors, such as dupilumab, 
have also been described with a lower frequency of PP 
following exposure (1-2%) with an increased risk noted 
in those with a familial or personal history of psoriasis, 
suggesting that this may represent an ‘unmasking’ of 
psoriasis in predisposed patients.3

Pathogenesis

The pathogenesis of PP is distinct from idiopathic 
psoriasis and hinges on the tight immunological 
regulation of TNF, IFN, and likely IL-4/13 and Il-17. 
Evidence suggests that the mechanism for TNF-α 
induced PP occurs due to TNF inhibition, which causes 
an overcompensation in interferon-alpha (IFN-α) 
activity via plasmacytoid dendritic cell activation. 
This causes a T-cell independent, innate psoriasiform 
inflammatory response, as well as the recruitment of 
Th17 and Th1 cells.4,9 In contrast, emerging data on the 
pathogenesis of IL-4/IL-13-induced PP supports the 
theory that dysregulation of the homeostasis of Th17 
and Th2 inflammation is the underlying event for these 
agents.10,11 Both IL-4-Rα and specific IL-13 inhibition 
have been demonstrated to shift toward a Th1/Th17 
phenotype, resulting in the development of PP. Patients 
with this presentation have demonstrated increased 
relative Il-17A levels in peripheral blood, along with 
a corresponding increase in IL-23 in lesional skin. 
Conceptually, it is believed that psoriasis and atopic 
dermatitis may represent two poles of an interrelated 
immunological spectrum, with switches hinging on Il-17; 
emerging translational data may support baseline Il-17A 
levels as predictive of this immunological switch.12 

Clinical Manifestations

PP presents with a spectrum of clinical forms, 
often mirroring classical psoriasis but with some 
variations. The most frequently observed morphologies 
include plaque-type (vulgaris) and palmoplantar 
pustulosis, which can occur either in isolation or 
with corporal involvement. Other documented forms 
include inverse, guttate, psoriasiform dermatitis and 
generalized pustular forms.6 Palmoplantar pustules, 
observed in approximately one-third of cases, may 
be seen in conjunction with other morphologies 
simultaneously. Despite the predilection for pustular 
eruptions, generalized pustulosis is a rare occurrence 
with <3% of cases described in larger cohorts.13 A 
notable feature of TNF-induced PP, which occurs 

in a minority of patients (approximately 10%), is the 
potential for scalp involvement with regional alopecia, 
which is not observed in classical psoriasis.6,7 This 
scalp involvement typically manifests as psoriatic 
erythematous, hyperkeratotic, and sometimes 
exudative/pustular lesions.

The pleomorphic nature of PP coupled with the 
variable latency period from initial drug exposure 
can make the etiology of the eruption challenging to 
pinpoint. The timing of PP generally occurs within the 
first year of TNF inhibitor initiation, with an average 
onset of approximately 11 months in adults and  
22 months in children.14

Factors that predict extensive or severe PP with 
alopecia include female sex, younger age, smoking, and 
having Crohn’s disease, with a particularly elevated risk 
among patients on adalimumab.6

In rare cases, PP may involve articular 
manifestations, resembling both arthralgia secondary 
to IFN upregulation as well as true psoriatic arthritis 
with synovitis, associated with upregulations in IL-17 
and IL-23 pathways. 

An important diagnostic consideration for 
clinicians when managing patients with suspected 
PP on less commonly described agents (e. g., IL-17) 
is whether the eruption represents a breakthrough of 
classical psoriasis or multiple competing pathologies.

Management 

Managing PP is often a multidisciplinary decision 
that involves a reassessment of biologic therapy, 
without a standard treatment ladder or published 
guideline. For mild cases, topical therapies may be 
considered as the first line of treatment, either alone 
or in conjunction with phototherapy.15 These include 
vitamin D agonists, corticosteroids, calcineurin 
inhibitors, salicylic acid/retinoids, and more recently, 
phosphodiesterase inhibitors. Discontinuing or 
alternating biologic therapy is the most straightforward 
approach, with symptomatic resolution observed in 
many patients after cessation. However, this decision 
must be weighed against the risk of exacerbating 
the underlying inflammatory condition, particularly in 
patients with severe rheumatoid arthritis or Crohn’s 
disease. Some clinicians will arrange for interval 
disease staging with synovial exams, serum and stool 
studies (fecal calprotectin), and/or imaging modalities 
to define the underlying disease before committing 
to a management strategy. For patients who cannot 
discontinue TNF inhibitors, alternative biologic 
therapies, such as IL-17 or IL-12/23 inhibitors, have 
shown promise.

In one systematic review on PP in patients with 
IBD following TNF inhibitor exposure, ustekinumab 
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resulted in a complete or partial resolution in 83.1% of 
patients (n=74/89), with 75.4% maintaining their IBD 
remission.13,16 Clinical outcomes following interclass 
transitions vary, but they are generally favourable, 
with improved symptom control and reduced lesion 
progression.

Intraclass switches may also be of benefit but 
have been associated with persistence or worsening 
of their PP in large cohort studies. Therefore, this 
approach should be employed cautiously and on an as-
needed basis. 

Systemic agents, such as methotrexate or 
cyclosporine, may also be considered for moderate-to-
severe cases using a treat-through approach, though 
the risk-benefit profile of these treatments must be 
assessed carefully. Studies underscore the importance 
of regular monitoring for side effects, particularly 
when systemic agents are prescribed concurrently 
with TNF inhibitors. For refractory cases, small-
molecule inhibitors such as apremilast, which modulate 
intracellular inflammatory pathways, have shown 
potential in small cohort studies but require further 
validation in larger studies and trials.

Conclusion

PP presents a unique therapeutic challenge, 
reflecting the complexity of immune modulation 
through TNF-α inhibition and the polarization of 
Th17/Th2 immunity. This review highlights the 
unpredictable epidemiology, complex pathogenesis, 
and diverse clinical manifestations associated with this 
condition. Although TNF inhibitors are indispensable 
for treating various autoimmune disorders, the 
emergence of PP necessitates ongoing vigilance and 
a tailored management approach. Current therapeutic 
options, particularly IL-17 and IL-12/23 inhibitors, 
offer promising alternatives for managing PP while 
maintaining disease control of the primary autoimmune 
condition. Ongoing research into the immunologic 
mechanisms and long-term outcomes of PP is essential 
for refining treatment protocols and improving patient 
care.
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SUPERIOR SKIN CLEARANCE (PASI 100) DEMONSTRATED VS. SECUKINUMAB AT WEEK 16 
In the BE RADIANT trial, BIMZELX achieved both non-inferiority and superiority for percentage of patients achieving 
complete skin clearance (PASI 100) at Week 16 vs. secukinumab†,2

• 62.0% (230/373) of BIMZELX patients achieved a PASI 100 vs. 49.0% (181/370) of secukinumab patients (adjusted risk  
 difference: 12.7%; 95% CI: 5.8–19.6; p<0.001)

In the BIMZELX arm, patients were treated with Q4W dosing up to Week 16, before being initiated with Q8W  
maintenance dosing.
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PrBIMZELX® (bimekizumab injection) is indicated for the treatment of adult patients with active psoriatic 
arthritis. BIMZELX can be used alone or in combination with a conventional non-biologic disease-modifying 
antirheumatic drug (cDMARD) (e.g. methotrexate).

CI: confidence interval; PASI 100: 100% improvement from baseline in Psoriasis Area and Severity Index; Q1W: every week; Q4W: every four weeks; Q8W: every 
eight weeks
*Fictional patient. May not be representative of the general population.
†BE RADIANT: A phase IIIb multicentre, randomized, double-blind, active comparator-controlled study comparing the efficacy and safety of BIMZELX vs. 
secukinumab in adult patients with moderate to severe plaque psoriasis (N=743). Patients were randomized 1:1 to BIMZELX 320 mg Q4W through Week 16 (n=373), 
or secukinumab 300 mg Q1W through Week 4 followed by secukinumab 300 mg Q4W through Week 48. Patients who completed the 48-week double-blind 
period could enrol in an ongoing 96-week open-label extension period. At Week 16, patients receiving BIMZELX 320 mg Q4W were re-randomized 1:2 to receive 
either BIMZELX 320 mg Q4W (off-label maintenance arm) or 320 mg Q8W through Week 48. The primary endpoint was 100% reduction from baseline in the PASI 
score at Week 16.

NOW INDICATED IN 
PSORIATIC ARTHRITISDISCOVER BIMZELX

In moderate to severe 
plaque psoriasis
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Conditions of clinical use:
• Not authorized for use 
 in pediatrics  
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Relevant warnings and precautions:
• Inflammatory bowel disease
• Serious hypersensitivity reactions
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• Infections, including tuberculosis
• Pregnant or nursing women
• Women of childbearing potential

For more information:
Please consult the Product Monograph at https://www.ucb-
canada.ca/en/bimzelx for important information relating to 
adverse reactions, drug interactions, and dosing information 
that has not been discussed in this piece. The Product 
Monograph is also available by calling 1-866-709-8444.
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