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SPECIAL TOPIC

Psoriasis is a chronic, inflammatory, remitting/relapsing autoimmune condition involving a dysregulated inflammatory response of 
the interleukin (IL) 23/T-helper (Th)-17 pathway. Greater understanding of the immune-mediated pathology of the disease has led to 
the development of numerous biological therapies and biosimilars that target the various inflammatory pathways. Each biologic has a 
unique mechanism of action, pharmacodynamics, and pharmacokinetics resulting in different clinical efficacy and tolerability. This case 
describes a 64-year-old female with a nine-year history of plaque psoriasis, predominantly affecting her feet, who was successfully 
treated with brodalumab having previously failed multiple topical and systemic therapies including six other biologicals.

To date, there are few guidelines to help physicians select the optimal biology agent and none that have looked specifically at plantar 
psoriasis. For this patient, finding a biologic that worked and was tolerable was a process of trial and error that took four years. The 
results achieved in this previously refractory patient with difficult-to-treat psoriasis may be due to the unique mechanism of action of 
brodalumab, though this will need to be confirmed in larger studies.
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 ABSTRACT

 INTRODUCTION

Psoriasis is a T-cell meditated disease involving a dysregu-
lated IL-23/Th-17 inflammatory response. With greater 
understanding of the pathogenesis of the disease, bio-

logic agents that target specific cytokines have been developed. 
To date, 10 monoclonal antibody drugs and 6 biosimilars that 
target 3 main pathways: tumor necrosis factor α, IL-23, and IL-
17 have been approved for the treatment of plaque psoriasis.1 
While most of these biologics demonstrate similar efficacy in 
clinical trials, patient response in real-world settings is unpre-
dictable and highly variable.2 

Psoriasis involving the hands and feet affects only about 30% 
of patients with plaque psoriasis but is a uniquely problemat-
ic form of the disease.3 Although the total body surface area 
(BSA) may be small, the impact of hand or foot psoriasis on 
a patients' quality of life can be significant. The location of the 
lesions often prevents patients from participating in activities 
of daily living. Patients with hand and foot involvement are af-
fected to a greater degree by physical aspects of the disease, 
such as pain, discomfort, cracking, and bleeding of the skin.4 
Furthermore, as this case demonstrates, hand and foot psoria-
sis is difficult to treat and often refractory to multiple therapies. 
The toll that hand and foot involvement can take on a patient 
physically, psychosocially, and even economically requires that 
the bar for treatment success be raised when treating this spe-
cific subpopulation.

 CASE
A 64-year-old Caucasian female was first seen in our office in 
October 2014 for evaluation of bilateral plantar psoriasis. Other 
than psoriasis for the past five years, she had no past medical or 
surgical history, no known allergies, and was a former smoker.
Prior psoriasis treatments included calcipotriene cream, fluci-
nonide cream, calcipotriene and betamethasone dipropionate 
(Taclonex®, Leo Pharma) topical suspension 0.005%/ 0.064%, 
Tazarotene (Tazorac®) cream, clobetasol propionate cream and 
lotion, methotrexate 20 mg once a week for a total life time dose 
of 1120 mg, adalimumab (Humira®, Abbvie) 40 mg subcutane-
ous every other week, and flurandrenolide tape. 

At her initial consult, inspection of both feet revealed ery-
thematous plaques with thick adherent silvery scale (Figure 1).  

Inspection of skin outside of affected area showed no abnor-
malities. The patient was being treated with subcutaneous 
ustekinumab (Stelara®, Janssen) injections every 12 weeks and 
advised to perform twice weekly bleach water soaks to decrease 
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FIGURE 1. Plantar plaque psoriasis initial consult.
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process to switch her from guselkumab to brodalumab (Siliq®, 
Ortho Dermatologics). Brodalumab injections were started in 
March 2018 and she was seen for follow-up in August at which 
time her plantar psoriasis showed significant improvement. The 
patient indicated that her psoriasis was the best it had been in 
years, despite increased emotional stress due to the sudden 
death of her husband. On examination both feet showed im-
proving, erythematous plaque with thick adherent silvery scale 
with decreased cracking of the plantar foot. Inspection of skin 
outside of affected area revealed no abnormalities (Figure 2).

At the time of writing, the patient has been on brodalumab 210 
mg subcutaneous injections every other week for 15 months 
and her condition continues to improve. We will follow her ev-
ery three months.

 DISCUSSION
Difficult-to-treat areas of plaque psoriasis, such as the palms 
and feet, may not respond well to traditional treatment algo-
rithms and may be associated with disproportionately high 
physical and psychosocial burdens.5-7 Additionally, the manage-
ment of patients with recalcitrant disease is a challenge for even 
the most experienced dermatologists. While the availability of 
biologic medications for psoriasis has reduced the challenge 
considerably, as this case shows, they have not eliminated it. 

And although emerging evidence from head-to-head random-
ized clinical trials provides pertinent information regarding 
the safety and efficacy of biologic agents in the treatment of 
moderate-to-severe psoriasis, and clues as to which agents may 
work best for patients with certain disease related factors and 
comorbid conditions, this case underscores the importance of 
providing personalized therapy for each patient based on indi-
vidual clinical outcomes and tolerance of specific treatments.

To date, there are few guidelines to help physicians select the 
optimal biology agent for their patient and none that have 
looked specifically at plantar psoriasis. For this patient, finding 
a biologic that proved to have both efficacy and safety was a 
process of trial and error that took four years. Prior to starting 
treatment with brodalumab, the patient had previously tried and 
failed treatment clearance with adalimumab, apremilast, gusel-

infection risk. Over time, the duration of efficacy of ustekinum-
ab waned and the patient began to experience flare ups in her 
feet between injections and the development of new psoriasis 
plaques on her hands and elbows, despite doubling the dose, 
and decreasing the injection interval to 10 weeks. In July 2015, 
apremilast (Otezla®, Celgene) 30 mg twice daily was added to 
her treatment regimen. At 3-month follow-up, although there 
was improvement in her feet and right palm, she had developed 
new erythematous plaque with thick adherent silvery scale on 
her right and left elbows and right and left legs. Despite ongoing 
treatment with ustekinumab and apreminlast, she continued to 
have intermittent flares and was advised to apply calcipotriene 
and betamethasone dipropionate (Enstilar®, Leo Pharma) foam, 
0.005%/0.064% twice daily when flared.

In March 2016, she developed culture proven methicillin-resis-
tant staphylococcus aureus (MRSA) on both feet which was 
treated with doxycycline.

In May 2016, she was switched from ustekinumab to secukinum-
ab (Cosentyx®, Novartis) 300 mg subcutaneous injections weekly 
for 5 weeks and then every 4 weeks and advised to use UVB at 
least twice weekly. Apremilast was discontinued as patient did 
not feel it was helping. At this time, she was also diagnosed with 
psoriasiform dermatitis on the right lower leg and was com-
plaining of flaring, tingling in her feet and pain when walking.

In June 2016, she developed another persistent MRSA infection 
in her feet, which was treated with multiple 30-day courses of 
doxycycline. In July, she was switched from secukinumab to ix-
ekizumab (Taltz®, Lilly) due to constant flaring and increased foot 
itch and pain. She returned for follow-up after three ixekizumab 
injections, complaining of worsening symptoms and foot pain. 
Inspection of left lower leg, right lower leg, right plantar foot, 
and left plantar foot showed deep, seated vesicles with overly-
ing erythematic, fissures, scaling, and honey crusting.

In June 2017, apremilast was added to ixekizumab due to con-
tinued worsening symptoms and the patient was advised to use 
betamethasone cream and flurandrenolide tape daily. At two-
month follow-up, the patient stated that she had seen minimal 
improvement since adding apremilast and that she did not like 
ixekizumab injections because they caused "stabbing pain, red-
ness, and a baseball-size knot at the injection site."

Both biologics were discontinued, and she was started on gusel-
kumab (Tremfya®, Janssen). At 1 and 3-month follow-up of the 
first injection, the patient stated that her symptoms were no bet-
ter and that her feet hurt continuously, and that she would flare 
five days before injections became due.

In February 2018, she presented in our office with severe foot 
pain and a recurrence of culture proven MRSA, which was 
treated with bleach baths and doxycycline and we initiated the 

FIGURE 2. After treatment with brodalumab
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Given that brodalumab is the only licensed agent that can block 
IL-17 C and F, this may also account for the clinical improve-
ments seen in this patient.

The results observed in this single patient need to be confirmed 
in larger Phase 4 studies of recalcitrant patients.
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kumab, ixekizumab, secukinumab, and ustekinumab. 

Additionally, she had experienced severe injection site reactions 
to ixelizumab. This is consistent with the adverse events report-
ed in the plaque psoriasis pivotal clinical trials through week 12.  
According to the ixekizumab prescribing information,8 injection 
site reactions occurred in 17% of patients and were the most 
frequently reported adverse event. The worsening symptoms 
our patient experienced while on ixekizumab could have been 
due to immunogenicity. Data from clinical studies showed that 
22% of subjects, treated at the recommended dosing regimen 
developed antibodies to ixekizumab during a 60-week treatment 
period, which was associated with reduced clinical response 
and 10% of these were classified as neutralizing antibodies 
which was associated with loss of efficacy.8

Could immunogenicity have been the problem with other 
agents and could immunotolerance to brodalumab be the rea-
son why is she responding to one biologic when so many others 
failed? We may never know with absolute certainty, but in the 
meantime, we speculate that it could also be due to differences 
in the mechanism of action of these agents.

In psoriatic skin, immune triggers activate a signaling cascade. 
At the beginning of the cascade, dendritic cells create the in-
flammatory cytokines IL-12and IL-23. IL-12 activates Th1 cells, 
while IL-23 activates Th17 cells. Th1 has long been linked with 
immunological conditions, but the Th17 pathway has only re-
cently been identified as one of the key culprits in psoriasis; 
since it’s a source of IL-17 cytokines, including IL-17A. Further 
downstream, on the surface of the keratinocyte, these cytokines 
bind to, and activate, signaling through the IL-17 receptor. IL-17 
receptor activation results in the release of pro-inflammatory 
factors and additional IL-17 cytokines driving further inflamma-
tory processes in the skin.

Several of the biologics approved for plaque psoriasis inhibit 
upstream cytokines such as TNF-α, IL-12, and IL-23, which can re-
duce production of IL-17 cytokines. Other biologics inhibit IL-17 
downstream, by essentially gathering up cytokines and slowing 
the process before they bind with the receptor, whereas broda-
lumab is the only biologic that blocks the signaling of the IL-17 
Receptor A (IL-17RA), thus inhibiting further downstream pro-
inflammatory effects. Doing so affects several IL-17 cytokines 
including IL17A, IL-17F, IL-17C, IL-17A/F, and IL-25, interfering with 
transmission of the pro-inflammatory signs that lead to psoriasis. 

Studies have shown that IL-17F contributes to skin manifesta-
tions and comorbidities of psoriasis in a tissue-specific fashion 
and is increased in both psoriatic lesional skin and the sera of 
psoriatic patients.9-11 IL-17C has been linked to skin inflammation 
and is also over-expressed in lesional skin of psoriatic pa-
tients.12-13 In murine models, IL-17C injections leads to epidermal 
thickening and psoriasiform dermatitis. 
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