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Antonella Di Cesaree, Federico Diotallevid, Maria Laura Florif, Cristina Mugheddub, Annamaria Offidanid, 
Stefano Piasericog, Filomena Russof, Lidia Sacchelli c, Luca Bianchi a,# 

and Francesca Prignanoe,#

aDermatology Unit, Department of Systems Medicine, University of Rome “Tor Vergata”, Rome, Italy; bSection of Dermatology, Department of 
Medical Sciences and Public Health, University of Cagliari, Cagliari, Italy; cDermatology Division, Department of Experimental, Diagnostic and 
Specialty Medicine, University of Bologna, Bologna, Italy; dDermatological Clinic, Department of Clinical and Molecular Sciences, Polytechnic 
University of the Marche Region, Ancona, Italy; eDermatology Clinic, Department of Health Sciences, University of Florence, Florence, Italy; 
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ABSTRACT
Background: Palmoplantar psoriasis is difficult to treat and often recalcitrant to conventional therapies. 
Clinical trials have demonstrated the efficacy and safety of secukinumab for this debilitating psoriasis 
form, but real-life evidence is currently limited. Therefore, here we described the outcomes of patients 
treated with secukinumab in clinical practice.
Research Design and Methods: This was a real-life, retrospective, observational study involving 
patients with palmoplantar psoriasis treated with secukinumab (300 mg, subcutaneously) at seven 
dermatologic clinics in Italy. Treatment effectiveness was evaluated based on the changes of the 
Psoriasis Area and Severity Index (PASI) and palmoplantar (pp) PASI during treatment and by recording 
safety and tolerability issues over 104 weeks.
Results: Forty-three patients initiated treatment with secukinumab. Previous treatments included 
topical and systemic therapies; half of patients had already tried one or more biologics. Secukinumab 
improved mean PASI rapidly and substantially with a 78.2% decrease at 16 weeks. Mean ppPASI also 
improved substantially, but more gradually, with reductions of 55.0% and 79.3% at 16 and 104 weeks, 
respectively. Approximately half of patients achieved complete skin clearance at 40 weeks. 
Secukinumab was well tolerated and no relevant treatment-related adverse events were reported.
Conclusions: Secukinumab appears to be effective for the treatment of palmoplantar psoriasis also in 
the real-life setting.
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1. Introduction

The term palmoplantar psoriasis generally refers to hyperker-
atotic psoriasis affecting mainly the palms of hands and/or the 
soles of feet, with or without the involvement of other body 
sites. This phenotype is reported to have a > 10% prevalence 
among patients with psoriasis in epidemiological studies and 
is characterized by erythema and keratotic plaques, with or 
without fissures, that can extend to the wrists and margins of 
the plantar surfaces [1,2]. The burden of palmoplantar psor-
iasis on patients is substantial and mostly due to functional 
disability, pain, and visibility of the lesions [3–5]. This results in 
a greater impairment of health-related quality of life (QoL) of 
patients with palmoplantar psoriasis compared to patients 
with psoriasis at other parts of the body [6–8]. In this psoriasis 
phenotype the extent of body surface area (BSA) affected is 
often <5% and lower than in other psoriasis forms [4]. 
However, patients may report greater disability, pain, and 

QoL impairment than patients with the involvement of larger, 
but less difficult sites [4,8]. Palmoplantar psoriasis is often 
challenging to treat and recalcitrant to conventional treat-
ments of psoriasis [9]. Biologics have proven effective and 
well tolerated [10].

Secukinumab is a fully human IgG1 monoclonal antibody that 
binds interleukin (IL)-17A, thereby blocking an inflammatory path-
way with a crucial role in the pathogenesis of psoriasis [11–16]. Of 
note, increased expression of IL-17A has been reported in the 
palms and soles of patients with palmoplantar pustular psoriasis 
[17]. Results from phase 2 and 3 clinical trials have demonstrated 
the efficacy and favorable safety profile of secukinumab in mod-
erate-to-severe psoriasis [18–21]. Secukinumab has also been 
shown to improve palmoplantar psoriasis [22–24]. Evidence from 
real-world use of secukinumab for the treatment of palmoplantar 
psoriasis is limited.
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We report here the outcomes of 43 patients with palmoplan-
tar psoriasis who initiated treatment with secukinumab in seven 
dermatology clinics in Italy and were followed for up to two 
years. We also include the discussion of five illustrative cases.

2. Patients and methods

2.1. Study design and patients

This real-life, retrospective, observational study included 
patients with psoriasis from seven dermatologic clinics in 
Italy who were treated for at least 16 weeks with secukinu-
mab. Patients started treatment at different times. The present 
study provides therefore a cross-sectional ‘snapshot’ of our 
experience up to 30 December 2020. Patients were ≥ 
18 years old and had a diagnosis of psoriasis with involvement 
of hand palms and/or foot soles. Patients had been previously 
treated with other biologics, or were naïve to biologics. 
Secukinumab was given at the recommended dose of 
300 mg by subcutaneous injection at weeks 0, 1, 2, 3, and 4, 
followed by monthly maintenance injections [11]. Following 
data were collected for each patient: demographic and clinical 
characteristics; treatment history; involvement of special body 
sites; Psoriasis Area and Severity Index (PASI; only in patients 
with psoriasis at other sites) and palmoplantar PASI (ppPASI) 
at treatment beginning (week 0) and at weeks 8, 16, 24, 32, 40, 
52, 76, 104 from treatment beginning. All patients signed an 
informed consent prior to enrollment. The study complied 
with the ethical standards set by the 1975 Declaration of 
Helsinki.

2.2. Outcome measures

Mean PASI and ppPASI were calculated for treatment begin-
ning and for the various time points during treatment up to 
104 weeks from treatment beginning. The PASI and ppPASI 
range from 0 (no psoriasis) to 72 (psoriasis of maximum sever-
ity). A score of 5 to 10 generally defines moderate disease, 
while a score > 10 defines severe disease [25,26]. The efficacy 
of secukinumab was evaluated based on the changes 
(decreases) of mean PASI and ppPASI compared with treat-
ment beginning. The proportions of patients achieving a 50%, 
75%, 90%, or 100% reduction in ppPASI (ie, ppPASI50, 75, 90, 
or 100 responses) were also calculated for the time points 
considered. Treatment duration, reasons for treatment discon-
tinuation, and adverse events were also recorded.

2.3. Statistical analysis

Data were summarized using descriptive statistics [mean ± 
standard deviation (SD) for continuous variables and number 
and percentage for categorical variables]. Simple univariate 
and multivariate logistic regression analyses were performed 
to evaluate the association between dependent variables (eg, 
gender, age, age at disease onset, disease duration, body 
weight, BMI, baseline PASI and ppPASI, comorbidities, number 
of previous biological therapies, presence of psoriatic arthritis) 
and the achievement of ppPASI50, 75, 90, and 100 responses 
at various time points during treatment; results are presented 

as odds ratio (OR) and 95% confidence intervals (CI). A last 
observation carried forward (LOCF) approach to missing data 
was used [27]. A p-value of < 0.05 was considered statistically 
significant. The software STATA, version 11.2 (Statacorp LP Inc., 
College Station, TX, USA), was used for the entire statistical 
analysis.

3. Results

3.1. Patient characteristics

The analysis included 43 patients with psoriasis affecting 
palms and/or soles, who started treatment with secukinumab 
at seven dermatologic clinics located in six Italian regions 
across the entire national territory. Demographic and clinical 
characteristics at the beginning of treatment with secukinu-
mab are summarized in Table 1. Patients were predominantly 
male (65.1%) and the mean age was 55.8 years (range 29–82). 
Mean durations of psoriasis and palmoplantar psoriasis were 
18.9 years and 15.5 years, respectively. In most patients 
(83.7%), psoriasis affected also other body sites, while 
a minority (16.3%) had palmoplantar psoriasis with no involve-
ment of other sites. In these patients, the diagnosis of psoriasis 
was confirmed histologically. Psoriatic arthritis was the most 
common comorbidity (34.9%) followed by hypertension 
(27.9%) and dyslipidemia (20.9%). Slightly more than half of 
the patients (53.5%) had already been treated with biologics 
prior to secukinumab. The mean PASI and ppPASI at the 
beginning of treatment with secukinumab were, respectively, 
15.6 and 11.1, both indicative of severe disease.

Table 1. Baseline demographic and clinical characteristics.

N = 43

Gender 
Female 
Male

15 (34.9%) 
28 (65.1%)

Age (years) 55.8 ± 11.7 (29–82)
Body weight (kg) 77.4 ± 15.2
BMI (kg/m2) 

BMI < 25 
BMI ≥ 25 and ≤ 30 
BMI > 30

26.1 ± 3.8 
15 (34.9%) 
22 (51.2%) 
6 (13.9%)

Age of psoriasis onset (years) 37.1 ± 15.6 (10–74)
Age of palmoplantar psoriasis onset (years) 40.4 ± 15.2 (16–74)
Duration of psoriasis (years) 18.9 ± 13.8 (3–60)
Duration of palmoplantar psoriasis (years) 15.5 ± 12.2 (1–47)
PASI 15.6 ± 11.9 (1–56.7)
ppPASI 11.1 ± 9.4 (1–40)
Current smoker 16 (37.2%)
Comorbidities 

Hypertension 
Dyslipidemia 
Psoriatic arthritis 
Cardiovascular/cerebrovascular diseases 
Type II diabetes 
Thyroid disorders

12 (27.9%) 
9 (20.9%) 

15 (34.9%) 
3 (7.0%) 
3 (7.0%) 
2 (4.6%)

Previous treatment with biologics 
No 
Yes 
1 biologic 
2 biologics 
3 or more biologics

20 (46.5%) 
23 (53.5%) 
15 (34.9%) 
6 (14.0%) 
2 (4.6%)

Data are shown as number of patients (percentage), or as mean value ± 
standard deviation and (range). BMI, body mass index; PASI, Psoriasis Area 
and Severity Index; ppPASI, palmoplantar Psoriasis Area and Severity Index. 
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3.2. Changes in PASI and ppPASI

Figure 1 shows the changes in mean PASI and ppPASI, and the 
ppPASI response rates, during treatment with secukinumab. The 
mean PASI improved rapidly and substantially with decreases 
from the beginning of treatment to weeks 8, 16, and 24 of, 
respectively, 62.2%, 78.2%, and 82.7% (Figure 1a). Improved 
PASI scores were stable to the end of the observation period 
(week 104). The mean ppPASI also improved substantially with 
secukinumab treatment, but more gradually and over the entire 
observation period (Figure 1b). At weeks 8, 16, and 24 the mean 
ppPASI decreased respectively by 36.9%, 55.0%, and 65.8% com-
pared with the mean score at treatment beginning. At week 104, 
the mean ppPASI had decreased by 79.3%.

The rates of ppPASI50, ppPASI75, ppPASI90, and ppPASI100 
responses also improved steadily, continued to increase after 
week 16, and reached a plateau after 52 weeks of treatment 
(Figure 1c). While, at week 16, the ppPASI75, ppPASI90, and 
ppPASI100 responses were achieved by 38%, 28.6%, and 
23.8% of patients, respectively, the highest palmoplantar 
response peaks were observed between treatment weeks 40 
and 52, with approximately half of patients achieving the 
complete clearance of skin lesions on the palms and soles 
(ppPASI100 response) and 67.5% of patients achieving 
ppPASI75 response at week 40. In the long-term, at week 
104, 65.5% of patients had a ppPASI75 response, while 
51.7% had a ppPASI100 response (Figure 1c).

Figure 1. Effect of secukinumab in patients with palmoplantar psoriasis on absolute PASI (A), absolute ppPASI (B), and rates of ppPASI 50, 75, 90 and 100 responses 
(C) over 104 weeks.
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3.3. Variables influencing the achievement of ppPASI 
responses

Univariate logistic regression identified a lower ppPASI at 
week 0 as a significant predictor of ppPASI100 response 
(clear palmoplantar skin) to secukinumab at week 16 (OR 
1.43, p = 0.01, 95%CI 1.10–1.92). Multivariate logistic regres-
sion found a statistically significant correlation between the 
achievement of a ppPASI50 at week 16 and the variables 
gender and smoking status: male patients and nonsmokers 
were more likely to achieve a ppPASI50 response at 
16 weeks of treatment with secukinumab (respectively, OR 
4.97, p = 0.04, 95%CI 1.04–23.7 and OR 5.0, p = 0.04, 95%CI 
1.04–25).

3.4. Treatment discontinuation, and safety and 
tolerability of treatment

Of the 43 patients who initiated treatment with secukinumab, 
10 patients (23.2%) discontinued it during the observation 
period. The reasons for discontinuation were: primary lack of 
efficacy (2 patients; both discontinued after 20 weeks of treat-
ment), loss of efficacy at palms and/or soles (2 patients, after 
26 and 90 weeks of treatment), loss of efficacy at other sites 
with maintenance of response at palms and/or soles (4 
patients, after 16, 72, 104, and 209 weeks of treatment), viral 
pericarditis (1 patient, after 36 weeks of treatment), and 1 
patient lost to follow-up. Overall, the treatment was well 
tolerated and no relevant treatment-related adverse events 
were reported during the 104 weeks of observation.

3.5. Selected cases

Figure 2–Figure 5provide an overview of five representative 
cases of palmoplantar psoriasis treated with secukinumab.

Case 1 was a 44 years old male patient, with a family history of 
psoriasis, who had been affected by moderate to severe chronic 
plaques psoriasis with palmoplantar involvement since the age 
of 27. Prior treatments included topical agents (corticosteroids 
and vitamin D-derivatives) and systemic therapies, namely 
cyclosporine A, methotrexate, acitretine, and adalimumab. All 
four systemic therapies were initially beneficial but had to be 
eventually discontinued due to loss of efficacy (cyclosporine A, 
methotrexate, and acitretine), or due to tolerability issues 
(exhaustion and discomfort with adalimumab). The patient 
initiated treatment with secukinumab 300 mg in October 2019 
(PASI, 8; ppPASI, 30) and had a rapid improvement of PASI and 
ppPASI already visible at 8 weeks (PASI, 1.2; ppPASI, 5) (Figure 2).

In Case 2, a 67 years old male patient, the onset of palmo-
plantar was in 2011 and was associated with the grief for the loss 
of a family member. Disease remission was achieved with topical 
treatment, but in January 2019 the disease relapsed. Since 2010, 
the patient had been affected by hypertension and diabetes and 
had been in treatment for these comorbidities. Relapsing palmo-
plantar psoriasis was treated with topical agents (corticosteroids, 
vitamin D-derivatives, keratolytics) and with systemic therapies 
(acitretin, 20 mg). Acitretin was initially effective but had 
to be discontinued due to severe hypertriglyceridemia. In 
October 2019, the patient presented with a ppPASI of 40 and 
initiated treatment with secukinumab 300 mg. Improvement of 
ppPASI was slow but continuous and substantial (ppPASI at 
12 weeks, 30; at 24 weeks, 18; at 52 weeks, 6) (Figure 3).

Figure 2. Changes in psoriasis skin lesions during treatment with secukinumab: case 1.
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The onset of palmoplantar psoriasis in Case 3, a 69 years old 
man, was in 2017 and similar to Case 2 it appeared to be related 
to the loss of a family member. The disease involved only the 
soles of the feet. The patient, a former smoker, had a 20-year 
history of diabetes and hypertension and in 2017 had undergone 
a percutaneous coronary intervention. At presentation he was in 
treatment for his diabetes and cardiovascular conditions. 
Palmoplantar psoriasis had been treated initially with topical 
corticosteroids, vitamin D-derivates and kerolytics. Systemic ther-
apy with acitretin had to be discontinued due to secondary 
inefficacy. The treatment with secukinumab 300 mg was started 
in March 2018 (ppPASI, 18). The patient responded well to treat-
ments with secukinumab (ppPASI at 8 weeks, 12) and in 
September 2018 (week 24) the patient achieved disease remis-
sion (ppPASI, 0) (Figure 4). In December 2018 (week 36), the 
patient continued to be in remission. The secukinumab dose 
was reduced to 150 mg every 4 weeks in September 2019, with 
maintenance of disease remission.

Case 4 was a 35 years old male patient with psoriasis since 
the age of 26 and concomitant psoriatic arthritis. The patient 
was a former smoker. Since 2019, psoriasis had been localized 
predominantly to the palms of the hands. Previous therapies 
had included cyclosporine A, methotrexate, and the biologics 
adalimumab and etanercept, with unsatisfactory outcomes. 
Treatment with secukinumab was initiated in March 2019 
(PASI, 31.4; ppPASI, 24.3) and led to a substantial improvement 
after 16 weeks (skin clearance according to PASI; ppPASI, 9) 
with further improvement of the ppPASI at 24 weeks (clear 
palms) and maintenance of clear skin over 2 years of observa-
tion (Figure 5a).

The patient of Case 5, a 65 years old man, was a smoker 
and had concomitant hypertension and dyslipidemia. The 
onset of psoriasis was at the age of 63 years, with a predomi-
nantly plantar involvement. The patient had been previously 
treated with cyclosporine A. At treatment beginning with 
secukinumab, PASI and ppPASI were, respectively, 45 and 

Figure 3. Changes in psoriasis skin lesions during treatment with secukinumab: case 2.

Figure 4. Changes in psoriasis skin lesions during treatment with secukinumab: case 3.
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18.5. Secukinumab reduced substantially and rapidly the PASI 
after 16 weeks (PASI, 8) (Figure 5b). The ppPASI score also 
improved (ppPASI at 16 weeks, 10.1) and continued to 
improve after 24 weeks of treatment with achievement of 
completely clear skin and maintenance of palmoplantar dis-
ease remission during the 2 years of observation.

4. Discussion

This observational study provides an overview of patients with 
palmoplantar psoriasis and their outcomes following treat-
ment with secukinumab in real-life practice in Italy. In agree-
ment with other reports concerning this difficult-to-treat 
subgroup of psoriasis patients, the study population had 
severe disease and had failed several previous topical and 
systemic therapies, including biologics [4]. Elevated rates of 
comorbidities and smoking habit contributed to making the 
management of these patients even more challenging. The 
treatment with secukinumab was not associated with relevant 
adverse events and was well tolerated. Secukinumab 
improved substantially the PASI with a > 60% decrease at 
8 weeks compared with treatment beginning. ppPASI also 
improved with secukinumab, showing a continuous decrease 
during the entire observation period of 104 week, when 
ppPASI improvement versus treatment beginning was about 
80%. The representative cases included in this article clearly 
illustrate the progressive clearance of skin lesions on palms 
and soles. ppPASI response rates of this difficult-to-treat popu-
lation were elevated with almost 40% of patients achieving 
ppPASI75 after 16 weeks of treatment and about half reaching 
palm and sole disease remission (ppPASI100) after 40 weeks.

The outcomes of our real-life population confirm the effi-
cacy and safety data reported in the randomized, double- 
blind, placebo-controlled, multicenter, phase IIIb trial 
GESTURE with secukinumab [23,24]. GESTURE was one of 
the few trials evaluating a therapy specifically in patients 

with palmoplantar psoriasis. The study randomized 205 
patients to secukinumab 300 mg, secukinumab 150 mg, or 
placebo. The primary endpoint was palmoplantar 
Investigator’s Global Assessment (ppIGA) 0 or 1, correspond-
ing to ‘clear’ or ‘almost clear’ palms and soles skin at 
16 weeks [23]. At 16 weeks, significantly more patients trea-
ted with 300 mg or 150 mg secukinumab achieved the 
primary endpoint compared with patients treated with pla-
cebo (respectively, 33.3%, 22.1%, and 1.5%, p < 0.001). 
ppPASI also improved with both doses of secukinumab ver-
sus placebo (at 16 weeks, – 54.5%, – 35.3%, – 4.0%, 
p < 0.001, respectively). These disease improvements had 
a positive impact on health-related QoL as measured by the 
Dermatology Life Quality Index (DLQI). The GESTURE study 
also evaluated the long-term (2.5-year) efficacy and safety 
and showed that the effects seen at 16 weeks were sus-
tained, with 53% and 59% of patients reaching at 2.5 years 
the primary endpoint of mean ppIGA 0 or 1 with, respec-
tively, 300 mg and 150 mg secukinumab [24]. The mean 
ppPASI continued to improve and the decreases from base-
line to 2.5 years accounted to 87.2% and 80.4% in patients 
treated with secukinumab 300 and 150 mg, respectively [24].

Our real-life observation has confirmed the continuous 
improvement of ppPASI scores and ppPASI responses over 
at least one year seen in the GESTURE trial. This may have 
implications in clinical practice with regard to how long 
secukinumab should be administered to properly evaluate 
response to treatment. Evaluation times longer than the 
usually recommended 16 weeks may be advisable.

Secukinumab effectiveness and tolerability for the treat-
ment of psoriasis in real-life have been extensively investi-
gated [28,29]. A recent meta-analysis of 43 real-life studies 
has concluded on the effectiveness of this biologic for mod-
erate-to-severe psoriasis and pointed out the elevated drug 
retention rates, favorable tolerability profile, and improved 
patient reported outcomes [29]. Real-life evidence about the 

Figure 5. Changes in psoriasis skin lesions during treatment with secukinumab: cases 4 (A) and 5 (B).
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use of secukinumab for the treatment of palmoplantar psoriasis, 
on the other hand, is very limited [30–32]. A recent real-life 
study in 83 psoriasis patients, 25.3% of whom had palmoplantar 
psoriasis confirmed the effectiveness and high retention rates 
of secukinumab and found that patients naïve to biologics and 
without coexisting psoriatic arthritis had the greatest benefits 
[32]. A significant correlation between response to secukinu-
mab and no previous use of biologics was reported in 
a retrospective analysis of real-life data from 151 patients with 
moderate-to-severe plaque psoriasis, including subjects with 
palmoplantar psoriasis [28]. In the population of the present 
study, 46.5% of patients were naïve to biologics; the small 
sample size did however not allow us to conclude whether 
these patients had better outcomes.

A significant correlation between lower ppPASI values at 
treatment start and the achievement of completely clear palm 
and/or foot skin at week 16 was found in our observation, 
which suggests that early secukinumab treatment beginning, 
before the disease has progressed to a severe stage, may be 
beneficial. Multivariate logistic regression identified nonsmo-
ker status and male gender as significant predictors of 
ppPASI50 response at 16 weeks. While the impact of gender 
on treatment response is currently hard to explain, smoking is 
a recognized trigger of palmoplantar psoriasis and may there-
fore have a negative impact on treatment outcomes [5].

Our observation is limited by its retrospective nature, the 
small size of the population and by the fact that data were 
pooled from different settings of palmoplantar psoriasis treat-
ment. Despite these limitations, this study provides much 
needed real-life evidence about a possible strategy to 
a challenging and disabling psoriasis form.

5. Conclusions

Our findings suggest that secukinumab is a successful treat-
ment option for the difficult-to-treat subgroup of psoriasis 
patients with affected palms and soles encountered in clinical 
practice. Effectiveness, tolerability profile, and timing of secu-
kinumab action described in our non-selected patient popula-
tion overlap with those reported in the controlled setting of 
clinical trials.
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