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Abstract

Erythrodermic psoriasis (EP) is an extreme and often refractory variant of psoriasis with high
morbidity and increased mortality, and is frequently classified as dermatological emergency. The
pathophysiology of EP is largely unknown but is thought to differ from that of plaque psoriasis.
Treatment of EP is challenging, and usually based on clinical experience and patient
comorbidities, due to its low incidence and limited clinical evidence. Conventional treatments,
such as topical glucocorticoid therapy, cyclosporin, acitretin, and methotrexate have some but
limited efficacy in EP, and treatment discontinuation may result in flares. Newer biological drugs,
including anti-TNF, anti-IL-17, and anti-1L-12/23 agents have shown promise in therapeutic
management of EP, but most of the available evidence is currently based on small case series and
reports. Few studies have compared available treatment options for EP, and further clinical studies
are necessary to provide clinical data and optimal treatment guidelines for EP patients. Here, we
provide a comprehensive review of the background of EP, assess the available clinical data on the
efficacy of targeted therapies, and aim to provide a foundation for clinical decision making for this
rare form of psoriasis.

1. Introduction

Erythrodermic psoriasis (EP) is a rare and severe subset of psoriasis characterized by
prominent erythema affecting at least 80-90% of the body surface (1) (Figure 1), and is
classically accompanied by fever, chills, headache, and general discomfort (2). Due to severe
and extensive skin barrier defect, EP patients can present with systemic symptoms such as
dehydration, fatigue, staphylococcal infection, insomnia, weight changes, cachexia, and
electrolyte abnormalities (3). The onset can be explosive, or can be more gradual, triggered
by various factors, including emotional stress, sunburns, infections, or drugs (4-6). A
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frequent cause of EP is the sudden withdrawal of plaque psoriasis treatment, including
steroids, cyclosporin, and methotrexate (7). It has also recently been described after
discontinuation of anti-IL-17A treatments (8). It has been shown that serum interferon-y
(IFN-7) level correlates positively with disease severity (as measured by psoriasis area and
severity index (PASI)), and that this level is higher in the EP patients (9). In addition,
vascular changes and expression of intercellular adhesion molecules are much higher in EP
skin lesions than those in plaque psoriasis (10). However, the use of these observations as a
clinical biomarker for EP has not been attempted, and to date, there are no specific
biomarkers to predict or monitor the development of EP.

Although EP is considered to be a subtype of psoriasis, the pathogenic mechanisms involved
are not identical to plaque psoriasis (summarized in Table 1). In 2005, it was demonstrated
that serum immunoglobulin E level was significantly higher in EP patients compared to
patients with plaque psoriasis, a finding typically associated with Th2 immune responses
(11). Similarly, and consistent with increased Th2 responses playing a role in EP, several
studies showed that the serum level of interleukin (IL)-13 and IL-4 were significantly higher
in EP patients compared to patients with plaque psoriasis (12, 13). While the association
with IL-13 is highly intriguing as mentioned above, one case report of a patient with history
of AD treated with the anti-IL-4R antagonist dupilumab, which targets both IL-4 and 1L-13,
led to development of erythrodermic psoriasis (14), suggesting more of a regulatory role for
IL-13 in the pathogenesis of erythrodermic psoriasis. Moreover, microarray analysis of
biopsies of chronic plaque psoriasis and EP demonstrated that IL-17A was the major shared
pathway for plaque psoriasis and EP (15), and consistent with this, Moy et al. observed via
immunohistochemical staining that Th17 cell was the most predominant T cell subset in EP
lesions (16). Consistently, published case series indicated that most EP patients achieved
complete clearance with anti-1L-17A treatment (15), suggesting that IL-17A may be the
dominant cytokine in EP development. Recent publications have reported the association of
mutations of the CARD14 gene in a family with prominent presentation of EP (17), but this
signaling pathway has been implicated in pustular forms of psoriasis (18), where IL-36
activation is prominent (19). Further in-depth mechanistic and functional studies are thus
needed to better characterize the immunological network and crosstalk in the pathogenesis
of EP.

Due to severity and high risk of comorbidities in EP, initial management should include a
full medical assessment, including an evaluation for infection given the increased risk of
bacteremia and sepsis (3); correction of body fluid, protein, and electrolyte abnormalities;
and skin barrier restoration. Older conventional agents such as oral methotrexate, retinoids,
and cyclosporine, are frequently partially or entirely ineffective in controlling EP (20), but
may be used either in combination with biologic treatment or added on in recalcitrant cases.
For example, in a case of EP induced by infliximab used to treat underlying plaque psoriasis,
cyclosporine was effective in alleviating symptoms due to its specific inhibition of T cell
functions (21). Topicals such as medium-to-high potency steroids, vitamin D analogs, and
emollients may be helpful in combination with systemic therapy.

In recent years, a number of biologic treatments including anti-tumor necrosis factor (TNF)
and anti-1L-17A agents have shown promising results for treating EP (22). Guidelines for EP
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released in 2010 by the National Psoriasis Foundation Medical Board suggested infliximab
as first-line therapy, especially in life-threatening cases (2). Secukinumab, an anti-IL-17A
agent, has been shown to be highly effective in EP and enhance life quality (23). However,
major limitations remain, and there are few if any head-to-head studies or other prospective
controlled trial data available to guide clinicians in managing EP, with the great majority of
data and clinical evidence being based on small case series and individual case reports. Here,
we review the latest data with regard to new targeted therapies of EP.

Efficacy of new targeted therapies

The immunopathogenesis of psoriasis is complex having strong genetic and environmental
contribution with involvement of multiple different cytokines and inflammatory mediators
and interplay between multiple different cell types including keratinocytes, T cells, and
macrophages/dendritic cells (24). The critical inflammatory mediators are considered to be
TNF and IL-23, which expands and maintains Th17 cells and promotes secretion of IL-17A.
This in turns leads to a self-sustaining cycle of inflammation acting through multiple feed-
forward mechanisms (25). Thus, TNF, IL-23, and IL-17A are considered to be key biologic
targets for psoriasis treatments, and in recent years treatments targeting these cytokines have
proven to be highly effective in the treatment of plaque psoriasis (26). Many of these
treatments have also been shown to help control EP, but despite overall good short-term
efficacy, treatment switches due to lack of efficacy or adverse events are frequently observed
on a longer-term basis with only a third of the patients receiving the same drug after one
year (27). Evidence for the use of biologic therapies for EP are summarized in Table 2.

2.1. Anti-TNF agents

For many years, psoriasis was considered to be a Th1-dominant disease in which IFN-y and
TNF were thought to be the predominant pathogenic cytokines (28, 29). TNF can activate
several critical signaling pathways including nuclear factor kappa-light-chain-enhancer of
activated B cells (NF-xB), mitogen-activated protein kinase (MAPK) and c-Jun N-terminal
kinase to regulate cellular differentiation, proliferation/apoptosis, and secretion, thus
contributing to the development of psoriasis and a variety of other inflammatory conditions
(24, 30). Therefore, TNF was the first cytokine to be targeted for the treatment of patients
with moderate-to-severe psoriasis. Notably, anti-IFN-y therapy did not work in psoriasis
(31).

Etanercept is a soluble and recombinant human fusion protein that acts as a competitive
inhibitor of endogenous TNF, thus inhibiting the inflammatory cascade of TNF. It was
approved by the Food and Drug Administration (FDA) in 1999 for treating patients with
psoriatic arthritis and moderate-to-severe plaque psoriasis (32). In 2006, it was demonstrated
in a prospective clinical trial that etanercept could also be effectively used to treat EP (33).
This trial, was a prospective 24-week open-label uncontrolled trial that enrolled 10 patients
with EP, 6 of which achieved a PASI75 (greater than 75% decrease in disease activity)
within 24 weeks, demonstrating that etanercept is an effective treatment option for EP (33).
In another monotherapy study using etanercept, 4 out of 6 EP patients reached PASI75
within 12-14 weeks (27). In addition, several case reports have also demonstrated the
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efficacy of etanercept in EP (34-36). In one of these reports, a child with EP had a near
complete response to etanercept together with methotrexate without any adverse events after
treatment failure with cyclosporine and methotrexate (35).

Infliximab was approved by the FDA for treatment of psoriasis in 2006 (37), while the first
report of its successful use in psoriasis dates back to 2000 (38). Infliximab is a mouse-
human chimeric monoclonal antibody that can bind to both soluble and membrane-bound
TNF with high affinity, thus interrupting the downstream inflammatory cascade (37). The
earliest report of infliximab in EP was on a patient who had an excellent response despite
having failed all previous conventional therapies over a 12-year period (39). An open-label,
uncontrolled, multicenter clinical trial revealed that 48% of 24 EP patients achieved PASI75
score after 12—-14 weeks of infliximab treatment (27). A larger prospective post-marketing
surveillance assessing the efficacy of infliximab in 746 Japanese patients with different
subtypes of psoriasis, including plaque psoriasis, psoriatic arthritis, pustular psoriasis, and
EP, confirmed that infliximab is a highly effective and well tolerated option in treating
refractory EP (40). A follow-up study confirmed that 3 of 5 EP patients reached the PASI75
or more (41). Other studies have reported rapid responses to infliximab in EP patients with
complicated life-threatening disease (42—-45). Erythrodermic flares caused by increased
psoriasis activity after discontinuation of prior treatment (efalizumab) have also been shown
to respond dramatically to infliximab therapy (46). In addition, infliximab can be used to
gain rapid control of EP to help transition patients to other agents, such as was the case with
a patient diagnosed with EP and ankylosing spondylitis who was treated with infliximab
initially for 48 weeks and then switched over to a low-dose etanercept monotherapy for
additional 34 months with excellent control (47). To data, infliximab is the most frequently
reported biologic therapy for EP (table 2). Moreover, combination of infliximab with other
conventional medications, including acitretin and methotrexate, have also been explored,
with several studies showing excellent results and minimal adverse events (43, 48, 49).

Adalimumab is another high affinity and specific fully human monoclonal antibody against
TNF that can block the interaction of TNF with its cell-surface receptors. Adalimumab is a
well-established treatment of psoriatic arthritis (37) and moderate-to-severe plaque psoriasis
(50). Due to its late arrival on the market, only the previously mentioned multicenter,
retrospective study (27) and several case reports have focused on its efficacy in EP patients.
One example is a report on a patient with EP presenting in the setting combination pegylated
interferon alpha-2a ribavirin therapy for hepatitis-C responded who responded well to
adalimumab (51).

Other anti-TNF agents such as golimumab, another fully human anti-TNF monoclonal
antibody approved by the FDA in 2009 for treatment of rheumatoid arthritis, ulcerative
colitis, psoriatic arthritis, and ankylosing spondylitis (52), have also been successfully used
to treat EP in one case report (53).

Certolizumab Pegol (CZP) is a PEGylated anti-TNF biologic approved for the treatment of
psoriatic arthritis and plaque psoriasis (54, 55). A phase 2/3, prospective, randomized study
to assess the efficacy and safety of CZP in 127 Japanese participants with moderate to severe
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plaque psoriasis, generalized pustular psoriasis, or EP, recently completed
(Clinicaltrials.gov, NCT03051217), and results for EP patients are awaited.

However, given the risk of bacteremia and sepsis in EP (20), it is important to note that anti-
TNF agents can increased the risk of opportunistic infections and malignancy (56). In one
EP patient, a lethal bacterial endocarditis was reported following infliximab treatment (56).

2.2. Anti-IL-17 agents

IL-17A, a pro-inflammatory cytokine secreted by Th17 cells and innate lymphoid cells
(ILC) 3 (57), has been implicated as one of the central cytokines in the pathogenesis of
psoriasis (58). To date, two anti-1L-17A agents, secukinumab and ixekizumab, as well as an
IL-17R antagonist, brodalumab, have been approved for treatment of psoriasis. All three
have been reported to be useful for treating EP.

Secukinumab is a fully human anti-1L-17A monoclonal antibody approved for the treatment
of moderate-to-severe plaque psoriasis (59). Then secukinumab has been shown in several
case reports to induce long-term remission in EP (23, 60-63). Moreover, a multi-center,
retrospective study on the efficacy of secukinumab enrolled 13 EP patients, and showed that
10/13 patients responded to secukinumab with clearance in 4 weeks and were then followed
up to 52 weeks, concluding that secukinumab is a safe and effective therapeutic option for
EP. Notably, the patients that failed to respond were actively using alcohol, smoking, or
cannabis (64). Other reports, including a case report, on EP arising after discontinuation of
topical steroid showed successful treatment with secukinumab (65). Interestingly, a small
case series of 10 EP patients, showed the suboptimal response to secukinumab compared to
plaque psoriasis, but it was noted that the majority of the EP patients had history of prior
failure to biologics (66).

Moreover, an open-label study in Japanese verified the efficacy and safety of ixekizumab, as
demonstrated by all patients achieved PASI75 response by week 12 (67). Longitudinal
studies of these patients revealed that most of the satisfactory clinical responses were
maintained over 52 weeks (68, 69). A report of a Caucasian patient with EP demonstrated
similar results with clearance noted after 6 weeks of ixekizumab, and maintenance of
response through week 24 (70). Other studies assessing the long-term (>3 years) efficacy
and safety of ixekizumab in EP have also reported a quick onset and sustained improvement
(69, 71). Finally, a case series demonstrated rapid response to ixekizumab in patients with
secukinumab-refractory EP (72).

Other IL-17 directed agents such as brodalumab have also been explored as a therapeutic
option for EP. Brodalumab is a human anti-IL-17 receptor A (IL-17RA) monoclonal
antibody that inhibits the biological activity of IL-17A, IL-17F, along with IL-17C and
IL-17E (IL-25). It was approved for treatment of all subtypes of psoriasis in Japan (73). In
an open-label, multi-center, long-term phase 111 study, subcutaneous brodalumab
significantly improved the symptoms of 18 (100%) Japanese EP patients throughout the 52
weeks observation period (74).
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2.3. Anti-IL-12/23 agents

IL-23 is considered to be a critical cytokine for the expansion and maintenance of Th17
cells, through binding to the IL-23R, activation of Janus kinase (JAK)2/Tyrosine kinase
(TYK)2-Signal transducer and activator of transcription (STAT)3 and NF-xB pathways, and
upregulation of RORyt transcripts and subsequent IL-17A production (75). IL-23 is a
heterodimeric cytokine composed of the p19 and the p40 subunit (76), therefore it can be
targeted through its unique p19 subunit, or through targeting of the p40 subunit, which it
shares with IL-12. Drugs targeting 1L-23 have shown enormous therapeutic potential in
psoriasis (77).

Ustekinumab is a fully human monoclonal antibody that binds to the common p40 subunit
shared between IL-12 and 1L-23, thus is effective at neutralizing both IL-12 and I1L-23.
Ustekinumab is approved by FDA for the treatment of moderate-to-severe plaque psoriasis
and psoriatic arthritis (78, 79). Several multicenter retrospective studies and case reports
have validated the efficacy of ustekinumab as monotherapy in treatment a total of 46 EP
patients, including recalcitrant cases, with rapid clearance and sustained remission (80-84).
For instance, an Italian multicenter retrospective analysis of 22 EP patients revealed that
ustekinumab provided a rapid clinically significant response in most patients after 4 weeks,
which could be maintained for 60 weeks or more (80). Furthermore, EP patients that have
failed anti-TNF agents have shown responses to ustekinumab (81-83, 85-88). Notably, in
EP patients who carry CARDI14 gene mutations and tend to be relatively treatment
refractory have been shown to respond well to ustekinumab (17). Compared with the anti-
TNF agents, ustekinumab is well tolerated in the treatment of EP, with a relatively low risk
of infection.

Guselkumab, a p19-directed anti-1L-23-specific biologic approved for the treatment of
psoriasis in 2017, demonstrated robust efficacy in 11 Japanese patients with EP during a 52-
week, phase 3, multicenter, open-label study, in which 10 EP patients achieved clinically
significant responses at week 16 and improved the quality of life through the observed 52
weeks, suggesting guselkumab may have a long term efficacy in the prevention of EP
recurrence (89). Another report was on a Caucasian male with EP who was successfully
treated with guselkumab, reaching PASI100 after 20 weeks of treatment and was still
maintaining this response at week 48 (90).

Risankizumab, another humanized IgG monoclonal antibody that targets the p19 subunit of
IL-23, has been approved for the treatment of moderate-to-severe plaque psoriasis (91). An
ongoing phase 3 clinical trial in Japan aims to evaluate the efficacy and safety of
risankizumab in Japanese patients with plaque psoriasis, generalized pustular psoriasis, or
EP (Clinicaltrials.gov, NCT0322045).

Lastly, compared to other biologics, anti-1L-12/IL-23 inhibitors have been associated with a
reduced risk of serious infections in biologically naive patients with plaque psoriasis or
psoriatic arthritis. Interestingly, in biologically experienced individuals no difference in
infection risk was seen across different biologics (92). Whether this also extends to EP
remains to be seen.
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2.4. Other biologic treatments

Several targeted therapeutics have been reported to have efficacy in EP. For example,
alefacept is a CD2-directed lymphocyte function-associated antigen 3 (LFA-3)/Fc fusion
protein, which can block the LFA-3/CD?2 interaction, thus interfering with lymphocyte
activation. It was the first biologic agent approved by the FDA for moderate-to-severe
chronic plaque psoriasis in 2003 (93), and has been successfully used in a patient with EP
and palmoplantar psoriasis (94). This drug was discontinued in 2011.

Efalizumab is a humanized monoclonal 1gG1 antibody against CD11a, one of the subunits of
LFA-1. One case report explored the successful use of efalizumab in one EP patient (95), but
the previously mentioned multicenter, retrospective study demonstrated that no clinical
benefit was observed in the two treated EP patients (27). Notably, EP was reported to
develop either during efalizumab therapy or with discontinuation (96). Moreover, efalizumab
was associated with development of progressive multifocal leukoencephalopathy, a deadly
complication of treatment (97, 98) and is currently not in clinical use after being withdrawn
in 2009.

Previous reports have demonstrated that epidermal growth factor receptor (EGFR) ligands
and vascular endothelial growth factor (VEGF) contributed to the development of psoriasis
(99). Panitumumab, an anti-EGFR antibody, showed remarkable therapeutic effect on skin
symptoms in one EP patient, who was receiving the drug for rectal cancer metastases (100).
In addition, one case report has suggested the use of low-dose naltrexone (LDN) as an
alternative treatment for treating EP (101).

2.5. Apremilast

Apremilast is a small molecule inhibitor of phosphodiesterase 4 (PDE4), which has broad
anti-inflammatory effects including reducing expression of adhesion molecules, and down-
regulating the expression of multiple pro-inflammatory cytokines in psoriasis, including
TNF, IL-17, and 1L-23 (102, 103). Apremilast was approved by FDA in 2014 for plaque
psoriasis and psoriatic arthritis (104). Several case reports have shown that apremilast may
be an effective option for EP patients with comparatively minor adverse events (105-107).
For instance, one EP patient with high PASI score and several comorbidities was treated
with cyclosporine, methotrexate, and adalimumab before, but responded to apremilast with
total clearance of skin lesions after only 20 days (105). It has therefore been suggested by
some studies that apremilast can be considered as a first-line option for the treatment of EP.
However, one patient discontinued its use because of apremilast-induced atrial fibrillation
after initial response (107).

3. Conclusion

EP is a rare and severe clinical form of psoriasis. While the pathogenesis of EP is
incompletely understood, it shares TNF and IL-17A inflammatory pathways with plaque
psoriasis. Due to its rarity and lack of well-designed clinical studies, EP treatment guidelines
have not been updated in recent years (2). The numerous EP case reports that have been
published need to be interpreted with caution given publication bias towards positive results,
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which is a problem for rare diseases that can spontaneously fluctuate in activity. However, it
appears that a preponderance of the evidence supports the use of various biologic and
systemic therapies as first line treatments for EP (108). Selection of which agent to use
should be based on the patient comorbidities, clinical scenario, and disease severity.
Physicians may need to balance their selection based on the need to obtain a rapid clinical
response, versus avoiding more immunosuppressive agents given the high frequency of
bacteremia and sepsis in EP. The limited studies and case reports available indicate that
options to treat this rare subtype of EP are rapidly expanding, but given the lack of larger
studies and head-to-head trials, there is incomplete evidence available to recommend one
therapy over the other. Therefore, there is an urgent need for a better understanding of EP
pathophysiology and high-quality clinical studies with extended follow-ups periods that can
provide greater insights into this form of psoriasis and determine the optimal treatment
approach.
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Key Points

Erythrodermic psoriasis is a rare and severe form of psoriasis of unknown
etiology, associated with various comorbidities.

Most biological drugs that are approved for moderate to severe plaque
psoriasis have also been tried in EP patients and show some advantages, but
data from randomized clinical trials are non-existent.

More research on pathogenesis of EP and its therapeutic management is
needed for determination of optimal treatment of these patients.
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Figure 1. Theclinical features of erythrodermic psoriasis (EP).
Erythrodermic psoriasis involves over 80-90% of the total body surface area. EP differs

clinically in several ways from chronic plaque with the lesions lacking the sharp
demarcation from uninvolved skin. The lesions frequently lack the thickness seen in chronic
plaque psoriasis and the scale is different, being finer and “powdery”..
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Summary of the possible pathogenesis of erythrodermic psoriasis (EP)
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Study Key Evidence Implications
Th2 immune The serum immunoglobulin E level has been described to be higher in EP EP may have a degree of Th2 skewing.
response patients compared to plaque psoriasis patients (11).

The serum level of IL-13 was significantly higher in EP patients compared
to plaque psoriasis patients (12).

Levels of IL-4 and IL-10 in EP patients were higher compared to those of
plaque psoriasis patients and healthy controls (12, 13).

Th1/Th2 ratio was dramatically lower in EP patients than that in plaque
psoriasis patients (13).

Th17 signaling
pathway

Microarray analysis of biopsies of chronic plaque psoriasis and EP
demonstrated that IL-17A is a major shared pathway for plague psoriasis
and EP pathogenesis

(15).

Th17 cells are the most predominant T cell subset in EP skin lesions by
tissue immunofluorescence staining (16).

Th17 signaling pathway can be
therapeutically targeted in EP.

Predisposing genetic
variants

The association of mutations of the CARDI14 gene in a family with
prominent presentation of EP was detected (17).

EP may have genetic background
similar to pustular psoriasis.

Other factors

In erythroderma, circulating ICAM-1, VCAM-1, and E-selectin levels were
significantly elevated (109).

Cell adhesion mechanisms may be part
of EP pathogenesis.

Abbreviations: EP: erythrodermic psoriasis; IL: interleukin; CARD14: caspase recruitment domain family member 14; ICAM-1: intercellular
adhesion molecule 1; VCAM-1: vascular cell adhesion protein 1.
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Studies examining biologic monotherapy in erythrodermic psoriasis (EP) patients
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Biologic agent Targets Character Types of study Total Efficacy (total Main adver se effectsin
istics design number responder senr EP patientsin literatures
of olled EP
subjects patients;
observed earliest
time)

Anti-TNF

agents

Etanercept Anti-TNF Recombin ant | Prospective clinical 21 17/21; within 12 Two with bacterial
human fusion trial (33), prospective weeks infection (27)
protein open-label

uncontrolled trial
(27), case reports (35,
36)

Infliximab Anti-TNF Mouse-human | Prospective open- 77 55/77; within 12 Seven with bacterial
chimeric label, uncontrolled, weeks infection (27, 40); one
monoclona | trial (27), prospective with myocardial
antibody 1gG1 | post-marketing infarction; one with

surveillance (40), suicidal attempt; one with
case reports (39, 41, immunoallergic shock (27)
42, 44-47)

Adalimumab Anti-TNF Fully human, Prospective open- 8 4/8; within 12 One with nodal T-cell
1gG1 label, uncontrolled, weeks lymphoma (27)

trial (27), case report
(51)

Golimumab Anti-TNF Fully human, Case report (53) 1 1/1; after the first Not reported
1gGIK administration

Anti-IL-17

agents

Secukinumab Anti-IL-17 A | Fully human, Multi-center, 20 17/20; within 4 Not reported
1gGIK retrospective study weeks

(64), case series and

reports (23, 60, 61)

Ixekizumab Anti-1L-17 Humanize Open-label, 18 16/18; within 4 Four with
A d, 1gG4 phase 3 study (67, weeks injection-site discomfort

68), case series and (72); six with infections;

reports (70-72)\ two with allergic
reactions/hyperse nsitivity;
one with hepatic (68)

Brodalumab Anti-IL-17R Fully human, Open-label, 18 18/18; within 12 Six with nasopharyngitis;

1gG2 multicenter, long- weeks one with diarrhea; one

term phase 111 study with folliculitis; one with

(74) skin papilloma; one with
dry skin; two with
periarthritis; two with
dental caries; two with
tooth fracture; one with
candidiasis (74)

Anti-1L-12/23

agents

Ustekinumab Anti-p40 Fully human, Multicenter 46 44/46; within 4 ao ith tub |osi

subunit of IgG1K retrospective studies weeks nf. Wlt' u e(;cu osls
IL-23 and (27, 80), case series {?:;:;A/:nltovrcli‘ija er
IL-12 and reports (81-88)

ustekinumab and a low
dose steroid (110); two
with severe cutaneous

bacterial infection (27)
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Biologic agent Targets Character Types of study Total Efficacy (total Main adver se effectsin
istics design number responder slenr EP patientsin literatures
of olled EP
subjects patients;
observed earliest
time)
Guselkumab Anti-p19 Fully human, Multicenter, open- 12 11/12; within 16 Five with infections and
subunit of 1gG1 label study (89); case weeks one with rib fracture (89)
1L-23 report (90)
Other agents
Apremilast Inhibitor of Small Case reports (105— 3 3/3; with in 20 One with upper respiratory
PDE4 molecule 107) days infection (106); one with
inhibitor atrial fibrillation (107)
Alefacept (not Anti- Recombin ant | Case report (94) 1 1/1; Not reported
currently in LFA-3/CD2 human fusion
use) interaction protein
Efalizumab (not | Anti-CD11a Fully human, Multicenter, 3 1/3; One with erythroderma
currently in 1gG1 retrospective study (96)
use) (27), case reports
(95)
Panitumumab Anti-EGFR Fully human, Case report (100) 1 1/1; within Not reported
1gG2 k approximately 10

days

Abbreviations: EP: erythrodermic psoriasis; TNF: tumor necrosis factor; IL: interleukin; IL-17R, IL-17 receptor; LFA: lymphocyte function-
associated antigen; EGFR: epidermal growth factor receptor; PDE4: phosphodiesterase 4.

a . . . . . N o .
This case is not included in the total patients in this Table, because it is not treated by a single agent.
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