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ORIGINAL RESEARCH

Secukinumab in moderate-to-severe plaque psoriasis: a multi-center, retrospective,
real-life study up to 52 weeks observation
Marco Galluzzo a*, Marina Talamonti a*, Clara De Simoneb, Simone D’Adamioa, Gaia Morettab, Sara Tambonec,
Giacomo Caldarolab, Maria Concetta Fargnolic, Ketty Perisb** and Luca Bianchia**

aDermatology, Department of “Medicina dei Sistemi”, University of Rome Tor Vergata, Rome, Italy; bInstitute of Dermatology, Catholic University of
the Sacred Heart, Rome, Italy; cDepartment of Dermatology, University of L’Aquila, L’Aquila, Italy

ABSTRACT
Objectives: To evaluate efficacy and safety of the anti-IL-17 drug secukinumab in a real-life large cohort
of patients with moderate-to-severe plaque psoriasis in Central Italy.
Methods: Multicenter, retrospective study with an observation period of up to 52 weeks. Efficacy was
assessed by Psoriasis Area and Severity Index (PASI) score; clinical and laboratory examinations were
performed at baseline and at weeks 4, 12, 24, 36, and 52.
Results: A 90% and a 100% PASI score reduction (PASI90 and PASI100) were reported in 67.5% and 55%
of patients at week 12, respectively. A rapid improvement of skin lesions was observed particularly in
young patients and in patients naïve to biologics: at week 4, the achievement of PASI90 and PASI100
was higher in younger patients (odds ratio [OR] 0.95, and 0.95; p = 0.003, and 0.005, respectively);
PASI90 was achieved by 42.0% of patients naïve to biologics and by 17.0% of patients with prior
exposure to biologics (PBT) (OR 0.24; p = 0.001); and PASI100 was reached by 25.5% of naïve patients
and 9.8% of PBT (OR 0.28; p = 0.015).The drug was well tolerated.
Conclusion: Secukinumab was effective in this real-life analysis, with rapid clinical improvement and
long-term maintenance of results.
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1. Introduction

Over the last few years, several studies have demonstrated the
key role of interleukin-17 (IL-17) in the pathogenesis of
psoriasis, providing a new therapeutic target for treating the
disease. IL-17, a pro-inflammatory cytokine produced mainly
by T helper 17 (Th-17) lymphocytes, is involved in biological
responses that lead to inflammation, neutrophilic chemotaxis,
and angiogenesis. IL-17 increases the expression, by keratino-
cytes, of chemokines involved in recruiting myeloid dendritic
cells, Th17 cells, and neutrophils in the site of the lesion [1–4].
Based on these findings, several new biologics agents for the
treatment of plaque psoriasis (PsO), which target IL-17, have
been developed [5–8]. These new drugs include secukinumab,
a fully human immunoglobulin G1 kappa (IgG1k) antibody,
and ixekizumab, a humanized IgG4 monoclonal antibody,
both of which selectively bind the IL-17A cytokine, as well
as brodalumab, a human monoclonal antibody that blocks
the IL-17 receptor, inhibiting the activity of all types of IL-17
[9]. Of these, secukinumab was the first anti-IL17 to be
approved by the US Food and Drug Administration and
European Medicines Agency for the treatment of moderate-
to-severe psoriasis and psoriatic arthritis (PsA) in adult patients
[10]. The efficacy and tolerability of secukinumab have been

investigated in several phase III trials, which compared two
different doses of secukinumab (150 or 300 mg for 5 weeks
and then every 4 weeks) with placebo and etanercept, and
demonstrated that secukinumab was superior in terms of
efficacy to etanercept, with similar safety. At week 12, 81.6%
of patients treated with secukinumab 300 mg in the ERASURE
study and 77.1% in the FIXTURE study had a 75% reduction in
Psoriasis Area and Severity Index (PASI) scores (PASI75) com-
pared with 44.0% of patients receiving etanercept [11]. An
additional ‘head-to-head’ study showed that secukinumab
was superior to ustekinumab in clearing skin lesions of
patients with moderate-to-severe psoriasis and improving
quality of life (QoL), with comparable safety: at week 52, a
90% reduction in PASI (PASI90) was observed in 74.9% of
patients in the secukinumab group compared with 60.6% of
patients in the ustekinumab group [12,13]. Subsequent studies
confirmed the effectiveness of secukinumab for the treatment
of PsA [14] and palmoplantar psoriasis [15], with no differ-
ences in terms of efficacy and safety observed for the two
different methods of administration (prefilled syringe or injec-
tor pen) [16,17]. When comparing ‘fixed dose’ or ‘as needed’
retreatment regimens, patients receiving a fixed-dose regimen
of secukinumab every 4 weeks had better PASI75 outcomes
than patients receiving as needed treatment [18]. In particular,
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from week 12 to week 52, PASI75 response was maintained in
a higher proportion of patients treated on fixed interval
dosing (78.2%, 300 mg; 62.1%, 150 mg) compared with
patients on retreatment as needed (41.0%; 40.0%).

Although randomized controlled trials (RCTs) are necessary
to assess drug efficacy and safety, clinical daily practice may
often be different. For this reason, it is crucial to integrate data
obtained from clinical trials with those of real life, which include
different patients’ populations, patients with different disease
severity and multiple concomitant diseases. To date, only three
real-life studies have investigated the efficacy and safety of
secukinumab, over a maximum follow-up period of 12 weeks
[19–21]. The aim of this multicenter, retrospective study was to
analyze the efficacy and safety of secukinumab in a patient
population from Central Italy with moderate-to-severe psoriasis,
over a 52-week treatment period.

2. Patients and methods

2.1. Patients

Data from a cohort of patients with chronic PsO with or without
PsA who initiated treatment with secukinumab between
September 2015 and May 2017 were analyzed. The study popu-
lation consisted of patients attending the outpatient clinics of
the three participating centers (Dermatology, University of Rome
‘Tor Vergata’; Dermatology, Catholic University of the Sacred
Heart, Rome; Dermatology, University of L’Aquila). The study
was conducted following the principles of the Declaration of
Helsinki, and all patients provided their informed consent for
participation.

2.2. Treatment and outcomes

For each patient, demographic and clinical data (age, sex,
height, weight, body mass index [BMI], waist circumference,
age of onset of psoriasis, duration of disease, comorbidities,
involvement of difficult-to-treat areas as scalp, genital area,
nails and palmoplantar psoriasis, PASI, and previous systemic
therapies) were collected. In patients with PsA, the severity of
arthritis was assessed using Disease Activity Score (DAs 44),
and the patient-reported outcome Visual Analog Scale of pain
(VASp) was also assessed.

Secukinumab was administered in a standard dosing regi-
men (300 mg subcutaneous once weekly for 5 weeks then
once monthly thereafter) to patients with moderate-to-severe
psoriasis who failed to respond or had contraindications to or
did not tolerate at least one conventional treatment, including
systemic therapy (methotrexate, cyclosporine, acitretin) or
phototherapy (ultraviolet B, psoralen plus ultraviolet A),
according to Italian regulations for prescription of biologic
therapy. Patients with a baseline PASI <10.0, who presented
involvement of sensitive areas such as the face, scalp, hands,
or genital areas, thus affecting their QoL, were also considered
eligible for secukinumab treatment.

Clinical evaluations (PASI, DAS 44, VASp) and laboratory exam-
inations (complete blood count, alanine aminotransferase [ALT],
aspartate aminotransferase (AST), gamma-glutamyltransferase
(GGT), creatinine, high density lipoprotein and low-density

lipoprotein cholesterol, triglycerides, urea nitrogen, glucose, uric
acid, C-reactive protein, lactate dehydrogenase, and creatine phos-
phokinase) were performed at baseline and at weeks 4, 12, 24, 36,
and 52. Quantiferon-TB gold tests and serology for hepatitis B virus
(HBV), hepatitis C virus (HCV), and human immunodeficiency virus
(HIV) were performed at baseline and at week 52.

2.3. Statistical analysis

Efficacy data were analyzed by an intent-to-treat last observa-
tion carried forward imputation (ITT-LOCF), where if a patient
dropped out of the study the last available value was ‘carried
forward’ until the end of the treatment. Data were presented as
mean ± standard deviation, median, and interquartile ranges.
The significance of differences in mean values obtained at the
different time points of treatment was assessed by unpaired
Student’s t-test (statistical significance was set at p ≤ 0.05)
and, whenever the values were not normally distributed, by
Wilcoxon test. Simple logistic regression and multivariate logis-
tic regression analysis considering all the variables collected
were also performed. In all cases, a p < 0.05 was considered
statistically significant; all p-values were two-sided. Statistical
analysis was performed using STATA 11.2 software (StataCorp
LP Inc., College Station, TX, USA).

Safety and tolerability were assessed by incidence of adverse
events (AEs), including mild and serious AEs, clinically signifi-
cant changes in laboratory values and physical examinations.

3. Results

This multicenter study included 107 patients (75% male), with
a mean age of 47.5 years and a mean disease duration of
20.3 years (Table 1). Approximately, 51.3% of patients had
comorbidities. The most frequent comorbidities were obesity
(23.4%), hypertension (15%), hyperlipidemia (13.1%), type 2
diabetes (10.3%), and hyperuricemia (6.5%). A small propor-
tion (3.7%) of patients had concomitant psychiatric disorders
(bipolar syndrome, anxiety, and depressive syndrome). For
each patient reporting comorbidities, concomitant medica-
tions were recorded (Supplemental Table 1). Sixteen (15%)
patients had concomitant PsA (Table 1). The mean age at
PsA onset was 36.1 years. Polyarthritis was present in 11 of
16 patients (68.7%): sacroiliitis and/or spondylitis were present
in 31.3% (5/16) and enthesitis as a prominent manifestation
was found in 31.3% (5/16) of these patients.

3.1. Effectiveness

In the ITT-LOCF, 62 (57.9%) patients achieved a PASI75 at week
4, 38 (35.5%) achieved a PASI90, and 24 (22.4%) were clear of
disease (defined as a 100% reduction in PASI [PASI100]). PASI
scores continued to improve through to week 12, with 64 of
80 (80%) patients achieving PASI75, 54 (67.5%) patients
achieving PASI90, and 44 (55%) patients achieving PASI100.
At weeks 24, 53 of 69 (76.8%) patients reached PASI75, 49
(71.0%) patients reached PASI90, and 40 (58.0%) patients
reached PASI100. At week 52, data were available for 38 of
107 (35.5%) patients, with 92.1% (35/38) of these patients
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achieving PASI75, 81.6% (31/38) achieving PASI90, and 78.9%
(30/38) achieving PASI100 (Figure 1).

Fifty-five of 107 (51.4%) patients had prior exposure to
biologics (PBT); secukinumab was a second-line, third-line,
fourth-line, and fifth-line treatment for 20.0%, 33.3%, 27.7%,
and 20.0% of patients, respectively. At week 4, PASI75
response was achieved by 41.2% of PBT patients, and by
60.0% of treatment-naïve patients, while at week 52, PASI75
was reached by 80.0% of PBT and 95.7% of treatment-naïve
patients (Figure 2(a)), PASI90 by 60.0% and 91.3% (Figure 2(b)),
and PASI100 by 60.0% and 87.0%, respectively (Figure 2(c)).

In 15 of the 16 patients with PsA, both cutaneous and joint
involvement showed improvement, and this clinical benefit was
maintained until week 52 irrespective of the type of joint
involvement (polyarthritis, sacroiliitis and/or spondylitis, and
enthesitis). In addition, in patients with PsA, significant improve-
ments in mean DAS 44 scores (2.1; p = 0.0272) and mean VASp
scores (31.0; p = 0.0084) with secukinumab treatment were
observed at week 12, with further improvements observed up
to week 52. Although of interest, these observations should be
considered preliminary, and the effect of secukinumab on PsA
will be further investigated in a subsequent study.

Table 1. Patient demographics and disease characteristics at baseline.

Characteristic N = 107

Male/female, n 80/27
Mean ± Standard deviation (range) Median (interquartile range)

Age, years 47.5 ± 12.8 (20–74) 49 (38–56)
BMI, kg/m2

Male
Female

27.9 ± 6.5
28.3 ± 6.9
26.9 ± 5.2

27 (24–29)
27 (24.75–53)
26 (22–29)

Age at disease onset, years 27.2 ± 12.6 (6.0–63.0) 27 (17.5–35)
Duration of psoriasis, years 20.3 ± 12.3 (1.0–48.0) 18 (10–29)
PASI 17.9 ± 11.2 (2.9–56.7) 15 (10–23.5)
Comorbidities, n

Hypertension 16
Type 2 diabetes mellitus 11
Hyperlipidemia 14
Chronic autoimmune thyroiditis 5
Hyperuricemia 7
Psychiatric diseases 4
Bipolar disorder 2
Depressive disorder 1
Anxiety disorder 1

Obesity 25
Class I (BMI 30.0–34.9 kg/m2) 17
Class II (BMI 35.0–39.9 kg/m2) 4
Class III (BMI ≥40.0 kg/m2) 4

Concomitant psoriatic arthritis N = 16
Male/female, n 9/7

Mean ± Standard deviation (range) Median (interquartile range)
Age, years 50.2 ± 12.5 (25–67) 52 (43.2–59.75)
Age at disease onset, years 36.1 ± 9.7 (6.0–63.0) 35 (29–40.5)
Duration of psoriasis, years 20.3 ± 12.2 (23.0–54.0) 27 (17.5–35)
PASI at baseline 15.0 ± 8.1 (2.9–32) 14 (11–18.25)
DAS 44 3.17 ± 1.1 (1.5 ± 4.8) 2.9 (2–4)
VASp 60.5 ± 24.4 (20–100) 65 (47.5–70)

BMI: body mass index; DAS: Disease Activity Score; PASI: Psoriasis Area and Severity Index; VASp: Visual Analog Scale of pain.

100
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20
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4 12 24 36 52

57.9PASI 75 80.0 76.8 82.6 92.1
35.5PASI 90 67.5 71.0 76.1 81.6
22.4PASI 100 55.0 58.0 69.6 78.9

107Patients 78 68 46 38

Figure 1. Proportion of patients achieving a 75% reduction in Psoriasis Area Severity Index (PASI) scores (PASI75), a 90% reduction in PASI (PASI90) and a 100%
reduction in PASI (PASI100) during the 52 weeks of secukinumab treatment.
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Univariate logistic regression analysis showed that, at week
4, PASI75, PASI90, and PASI100 were achieved more frequently
by treatment-naïve patients (odds ratio [OR] 0.30, 0.24, and
0.28; p = 0.004, 0.001, and 0.015, respectively). Similarly,
PASI75, PASI90, and PASI100 were achieved more frequently
by treatment-naïve patients also at week 12 (OR 0.10, 0.19,
and 0.39; p = 0.005, 0.002, and 0.043) and at week 24 (OR 0.11,
0.12, and 0.33; p = 0.006, 0.002, and 0.032). At week 36, a
significant association between treatment-naïve patients and
achievement of PASI90 and PASI100 (OR ratio 0.12 and 0.21;
p = 0.012 and 0.025, respectively), but not PASI75 was
observed. At week 52, a similar trend was observed; however,
this was not statistically significant due to the small number of
patients followed up to 52 weeks (Table 2). Furthermore, in
the PBT population, a significant difference associated with
the number of previous biologics was observed. The propor-
tion of patients achieving PASI75, PASI90, and PASI100 was
inversely proportional to the number of biological drugs
received by patients before secukinumab, at each end point
considered (Figure 3).

Univariate logistic regression analysis also showed that
younger patients responded faster to treatment: the
achievement of PASI75, PASI90, and PASI100 was higher in
younger patients at week 4 (OR 0.97, 0.95, and 0.95;
p = 0.050, 0.003, and 0.005, respectively; Table 2). In our
analysis, we considered the independent variable age (x) as
a continuous variable, without cutoffs for this variable. The
results show that the achievement of PASI75, PASI90, and
PASI100 is inversely proportional to the patient’s age. As the
age of patients increases, the achievement of PASI75,
PASI90, and PASI100 is reduced. This association between

clinical efficacy and age, although statistically significant, is
a weak association, as demonstrated by ORs.

Furthermore, comorbidities appeared to have a negative
influence on complete skin clearance: there was a negative
association between number of comorbidities and achievement
of PASI100 at various time points (OR 0.42, 0.45, 0.34, and 0.34;
p = 0.031, 0.011, 0.003, and 0.027 at weeks 4, 12, 24, and 36,
respectively; Table 2).

No significant association between age; sex; height; weight;
BMI; waist circumference; PASI at baseline; age of onset of
psoriasis; duration of disease; comorbidities; involvement of
difficult-to-treat areas (like scalp, genital area, nails, and pal-
moplantar psoriasis); number of biological drugs used before
secukinumab variables; and PASI75, PASI90, and PASI100
responses at weeks 4, 12, 24, 36, and 52 of secukinumab
treatment in multivariate models was observed. In particular,
our findings showed that obesity (BMI ≥ 30 kg/m2), the most
frequent comorbidity affecting 25 of 107 patients (23.3%), did
not affect PASI response to secukinumab despite the fact that
the median PASI baseline score in obese patients was gener-
ally higher than in normal-weight patients. Additionally, in the
small percentage (3.7%) of patients in our population suffering
from psychiatric disorders, the treatment with secukinumab
did not influence the course of this type of disease and,
conversely, the psychiatric comorbidity did not affect the
achievement of PASI75, PASI90, or PASI100.

3.2. Safety and tolerability

Two of the 107 patients (two men aged 65 and 63 years,
respectively) had a previous HBV infection and were anti-HBc
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Figure 2. Proportion of patients naïve to biological therapies (naïve) and patients with prior exposure to biologics (PBT) achieving (a) 75% reduction in Psoriasis Area
Severity Index (PASI) scores (PASI75), (b) 90% reduction in PASI (PASI90), and (c) 100% reduction in PASI (PASI100) during the 52 weeks of treatment with
secukinumab.
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Ag positive, HBs Ag, and HBV DNA negative. In these patients,
liver enzymes (ALT, AST, and GGT) were checked once
monthly during treatment and did not show any alteration.
Another 45-year-old male patient, with chronic HBV infection

(HBs Ag positive, anti-HBc Ag positive, HBV DNA <13 UI/mL),
was on treatment with entecavir when he started secukinu-
mab. After 4 months, he achieved complete clinical remission
of cutaneous lesions, but he showed a slight increase of HBV

Table 2. Univariate logistic regression analysis on PASI75, PASI90, and PASI100 response.

OR SE z P > |z| 95% CI Number of observations LR χ2 Prob > χ2 Pseudo R2 Log likelihood

Week 4
PASI75
Naïve/PBT 0.30 0.12 −2.91 0.004 0.14–0.68 107 8.88 0.0029 0.0610 −68.371691
Age 0.97 0.02 −1.96 0.050 0.94–1.00 107 4.03 0.0447 0.0280 −69.922471
Comorbidities 0.96 0.26 −0.13 0.893 0.57–1.62 107 5.70 0.0169 0.0501 −54.10448

PASI90
Naïve/PBT 0.24 0.11 −3.19 0.001 0.10–0.58 107 11.11 0.0009 0.0798 −64.057044
Age 0.95 0.02 −3.02 0.003 0.92–0.98 107 10.22 0.0014 0.0738 −64.062201
Comorbidities 0.65 0.19 −1.46 0.144 0.37–1.16 107 2.25 0.1335 0.0162 −68.485179

PASI100
Naïve/PBT 0.28 0.15 −2.44 0.015 0.10–0.78 107 6.64 0.0100 0.0583 −53.637467
Age 0.95 0.02 −2.79 0.005 0.91–0.98 107 8.64 0.0033 0.0762 −52.382377
Comorbidities 0.42 0.17 −2.15 0.031 0.19–0.92 107 5.70 0.0169 0.0501 −54.10448

Week 12
PASI75
Naïve/PBT 0.10 0.08 −2.84 0.005 0.02–0.50 78 11.64 0.0006 0.1454 −34.210704
Age 0.98 0.02 −0.88 0.381 0.94–1.02 78 0.79 0.3735 0.0099 −39.411548
Comorbidities 0.97 0.35 −0.07 0.942 0.48–1.98 78 0.01 0.9419 0.0001 −40.029542

PASI90
Naïve/PBT 0.19 0.10 −3.05 0.002 0.07–0.55 78 10.59 0.0011 0.1050 −45.150436
Age 0.96 0.02 −1.96 0.050 0.92–1.00 78 4.21 0.0401 0.0421 −47.943233
Comorbidities 0.96 0.26 −0.13 0.893 0.57–1.62 78 3.50 0.0613 0.0347 −48.69605

PASI100
Naïve/PBT 0.39 0.18 −2.03 0.043 0.16–0.97 78 10.69 0.0011 0.1430 −32.022126
Age 0.97 0.02 −1.87 0.061 0.93–1.00 78 3.74 0.0530 0.0344 −52.576714
Comorbidities 0.45 0.14 −2.54 0.011 0.24–0.83 78 7.00 0.0082 0.0636 −51.55162

Week 24
PASI75
Naïve/PBT 0.11 0.09 −2.75 0.006 0.02–0.53 68 10.69 0.0011 0.1430 −32.022126
Age 0.97 0.02 −1.21 0.228 0.93–1.02 68 1.55 0.2133 0.0209 −36.325861
Comorbidities 1.01 0.38 0.02 0.987 0.48–2.12 68 0.00 0.9868 0.0000 −37.366322

PASI90
Naïve/PBT 0.12 0.08 −3.05 0.002 0.03–0.47 68 12.12 0.0005 0.1459 −35.480823
Age 0.97 0.02 −1.35 0.177 0.93–1.01 68 1.94 0.1634 0.0236 −40.222763
Comorbidities 0.72 0.25 −0.95 0.344 0.37–1.42 68 0.88 0.3472 0.0106 −41.097618

PASI100
Naïve/PBT 0.33 0.17 −2.14 0.032 0.12–0.91 68 4.82 0.0281 0.0513 −44.536851
Age 0.96 0.02 −1.88 0.060 0.92–1.00 68 3.84 0.0500 0.0414 −44.475086
Comorbidities 0.34 0.12 −2.94 0.003 0.17–0.70 68 9.93 0.0016 0.1058 −41.980257

Week 36
PASI75
Naïve/PBT 0.22 0.19 −1.73 0.083 0.04–1.22 46 3.44 0.0636 0.0810 −19.532896
Age 1.00 0.03 0.04 0.968 0.94–1.06 46 0.00 0.9685 0.0000 −21.059537
Comorbidities 1.00 0.57 0.00 1.000 0.33–3.05 46 0.00 1.0000 0.0000 −21.253698

PASI90
Naïve/PBT 0.12 1.00 −2.51 0.012 0.02–0.62 46 7.99 0.0047 0.1578 −21.310304
Age 0.99 0.03 −0.26 0.792 0.94–1.05 46 0.07 0.7916 0.0014 −24.991808
Comorbidities 0.44 0.21 −1.70 0.089 0.17–1.13 46 2.94 0.0865 0.0581 −23.833939

PASI100
Naïve/PBT 0.21 0.15 −2.24 0.025 0.05–0.82 46 5.49 0.0192 0.0970 −25.524019
Age 0.98 0.03 −0.84 0.402 0.93–1.03 46 0.73 0.3933 0.0131 −27.535035
Comorbidities 0.34 0.17 −2.21 0.027 0.13–0.89 46 5.30 0.0213 0.0938 −25.616662

Week 52
PASI75
Naïve/PBT 0.30 0.38 −0.96 0.338 0.02–3.59 38 0.98 0.3214 0.0469 −10.00355
Age 1.08 0.05 1.48 0.140 0.98–1.19 38 2.58 0.1085 0.1227 −9.2072589
Comorbidities 0.63 0.50 −0.58 0.565 0.14–2.98 38 0.31 0.5772 0.0148 −10.339843

PASI90
Naïve/PBT 0.19 0.18 −1.80 0.072 0.03–1.16 38 3.62 0.0571 0.0997 −16.342814
Age 1.00 0.03 −0.12 0.907 0.94–1.06 38 0.01 0.9066 0.0004 −18.14641
Comorbidities 0.38 0.22 −1.68 0.094 0.13–1.18 38 2.81 0.0935 0.0775 −16.746994

PASI100
Naïve/PBT 0.30 0.25 −1.46 0.145 0.06–1.52 38 2.21 0.1374 0.0564 −18.453597
Age 0.98 0.03 −0.57 0.569 0.93–1.04 38 0.33 0.5638 0.0085 −19.390207
Comorbidities 0.35 0.20 −1.88 0.060 0.12–1.04 38 3.66 0.0558 0.0935 −17.728104

Figures in bold represent significant results.
CI: confidence interval; OR: odds ratio; PBT: previous biological therapies; SE: standard error.
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DNA copies (100 UI/mL). Therefore, secukinumab was discon-
tinued and the patient switched to tenofovir since a mutation
in the viral HBV genotype was detected. After 2 months of
tenofovir treatment, viral load (HBV DNA <13 UI/mL) was not
detectable, and secukinumab was administered again at the
dosage of 300 mg for 4 weeks.

Only 9.3% (10/107) of the study population experienced
AEs, the most common of which were mucocutaneous
Candida infections (6.5%) (Table 3). Upper respiratory tract
infections were reported in only one patient (0.9%), although
they were the most common AEs reported in RCTs.

A total of 14 of 107 (13%) patients discontinued secu-
kinumab during treatment. In 1 patient, secukinumab was
discontinued for primary inefficacy (lack of initial clinical
response, i.e. patients failed to reach PASI50 at week 12),
in 11 of 107 patients for secondary inefficacy (develop-
ment of an inadequate response over time after an initial
clinical response, i.e. loss of PASI50 after week 12) and in
2 of 107 for worsening of PsA (the treatment was sus-
pended in 1 patient at week 24 and in another 1 at week
52). Discontinuation of secukinumab due to AEs occurred
in 5 of 107 (4.7%) patients (Table 3). Seven of 107 (6.5%)
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Figure 3. Proportion of patients achieving (a) 75% reduction in Psoriasis Area Severity Index (PASI) scores (PASI75), (b) 90% reduction in PASI (PASI90), and (c) 100%
reduction in PASI (PASI100) during the 52 weeks of secukinumab treatment, according to the number of previous biological therapies (PBT).

Table 3. Adverse events during secukinumab exposure period.

AE Therapy Outcome

Cutaneous mycosis Itraconazole 100 mg PO BID for 2 weeks Resolution
Oral candidiasis Nystatin suspension 1 mL TID for 10 days/month for 3 months Resolution
Cutaneous mycosis Itraconazole 100 mg PO BID for 10 days/month for 3 months Resolution
Oral candidiasis Nystatin suspension 1 mL TID for 10 days/month for 3 months Resolution
Oral candidiasis Nystatin suspension 1 mL TID for 10 days/month for 3 months Resolution
Oral candidiasis Itraconazole 100 mg PO TID for 2 weeks, then 100 mg/week for 1 month then

discontinuation of secukinumab
After 1 month, the patient showed a complete
resolution of oral candidiasis

Oral candidiasis Nystatin suspension 1 mL TID for 14 days, then itraconazole 100 mg PO BID for
20 days then discontinuation of secukinumab

After 1 month, the patient showed a complete
resolution of oral candidiasis

Increased transaminases
(>3 × ULN)

Discontinuation of secukinumab After 2 months, the patient showed a complete
resolution of AE

Appetite decrease and
severe weight loss

Discontinuation of secukinumab After 3 months, the patient showed a complete
resolution of AEs

Recurrent upper
respiratory tract
infection

Discontinuation of secukinumab After 3 months, the patient showed a complete
resolution of AE

AE: adverse event; BID: twice daily; PO: per os (i.e. oral); TID: three times a day; ULN: upper limit of normal.
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patients experienced mucocutaneous Candida infection,
which was successfully treated with antimycotic therapy;
only in 2 of 7 patients, secukinumab was discontinued for
the inefficacy of antimycotic therapy. A 64-year-old male
patient developed severe esophageal candidiasis asso-
ciated with dysphagia and anorexia, after 4 weeks of
secukinumab treatment. He also had diabetes, obesity,
and bipolar disorder. Secukinumab was discontinued, and
the patient was treated with fluconazole 200 mg/day for
3 weeks with regression of AEs.

4. Discussion

This multicenter, retrospective study analyzed a large cohort
of patients from Central Italy with moderate-to-severe psoria-
sis, treated with secukinumab with a maximum follow-up
period of 52 weeks. The results of this study confirm the
efficacy and safety of secukinumab in psoriatic patients, pro-
viding a rapid improvement of skin lesions particularly in
young patients and in patients naïve to biologics.

Three reports concerning the efficacy and safety of secuki-
numab in real life for a 12-week observation period have been
published so far. Georgakopoulos and colleagues [19]
described a cohort of 47 patients treated in two Canadian
centers: at week 12, 34 of 47 (72.3%) patients had achieved
PASI75 response with secukinumab (300 mg) treatment. A low
percentage of AEs were reported, and discontinuation was
lower than that observed in RCTs. In another multicenter
Danish study [21], 36 patients were randomized to secukinu-
mab 300 mg and 33 patients were randomized to secukinu-
mab 150 mg (an off-label dose). The 300-mg schedule dosing
was found to be more effective than 150 mg: at week 12,
PASI75 response was observed in 66.7% of patients on secu-
kinumab 300 mg versus 52.9% on 150 mg. Finally, an Italian
case series by Magnano and colleagues [20] has reported the
efficacy of secukinumab in 16 psoriatic patients who had been
previously treated with at least three biologic agents. At week
12, PASI90 responses were observed in 87.5% of patients
without any serious AEs.

Our study describes real-life data on secukinumab treat-
ment in a higher number of patients and with a longer fol-
low-up compared with the three previous real-life reports [19–
21]. The demographic data in our cohort are similar to those
reported in previous RCTs [11–18], except for the average age
of patients, which was 47.5 years in our study versus 44.9 and
44.5 years in the phase III RCTs. In addition, the baseline mean
PASI score (17.9) in our cohort was lower than the PASI of
patients treated in the RCTs (22.5 for ERASURE and 23.9 for
FIXTURE [11]) but higher than that in the Canadian study and
the Danish study (14.8 and 7.1, respectively [19,21]).

PASI75 was achieved by 80% of our patients and PASI90
was obtained in 67.5% at week 12. Finally, PASI100 at week 12
was reached in 55% of our patients. Thirty-one of 38 (81.6%)
patients who reached week 52 maintained PASI90 response.

A direct correlation was found between the achievement of
PASI reduction and the patients’ age, as we observed that
younger patients achieved more rapid cutaneous clearance
(PASI100) and maintained it longer than did elderly patients.
This finding is in line with the Canadian study and could be

possibly linked to alterations of drug pharmacokinetics and
pharmacodynamics in elderly subjects [19].

A recent post hoc analysis of three phase III trials was
performed to evaluate efficacy and safety of the label dose
of secukinumab 300 mg in subjects with moderate-to-severe
PsO stratified by age into an elderly and a younger group [22].
The two groups of patients included in this analysis showed
several distinct differences at baseline. The mean age of both
patient groups differed significantly (69.9 years vs. 42.8 years,
p < 0.0001); elderly subjects had a significantly higher fre-
quency of cardiovascular and metabolic comorbidities and
significantly longer disease duration than younger subjects.
Despite these differences, in this pooled analysis, secukinumab
300 mg provided rapid and sustained PASI75, PASI90, PASI100
and Investigator’s Global Assessment responses in all subjects
regardless of age. There were no differences in the speed of
onset or duration of response between elderly and younger
subjects treated with secukinumab.

In our study population, 55 of 107 (51.4%) patients were
previously treated with other biologic therapies, and 52 of
107 (48.6%) were naïve to biologics. We observed that
patients who had never been exposed to previous biologic
drugs tended to achieve PASI75 faster than previously trea-
ted patients (60% vs. 41.2%, respectively, at week 4).
Interestingly, the number of previous biologic drugs influ-
enced the achievement of PASI75, PASI90, and PASI100 at
each end point considered. The multidrug-treated patients
who received more than two biologic drugs reported a loss
of efficacy, especially after 24 weeks. Compared with our
population, a higher percentage of naïve patients were
included in the RCTs (65% in the ERASURE study and 63%
in the FIXTURE study).

Our finding that in most patients with PsA an improvement
of both cutaneous and joint involvement was observed, and
was maintained until week 52 independently of the type of
joint involvement, supports the efficacy described in previous
studies focusing on PsA [14,20].

In our experience, secukinumab has been demonstrated to
be safe also in patients with previous HBV infection and active
HBV infection. Three of 107 patients (male, aged 45–65 years)
had a previous HBV infection, and they did not show any HBV
reactivation or elevation in liver enzymes during secukinumab
treatment. In one of these patients, a slight increase of HBV
DNA copies (100 UI/mL) was detected because of a mutation
in the viral HBV genotype. Indeed, the recombination among
HBV virus genotypes is well known and not infrequent [23],
and is not linked to treatment with biologic drugs. To our
knowledge, only five patients with HBV infection have been
treated so far with secukinumab and, similarly to our case, HBV
reactivation or elevation in liver enzymes was not found
[24,25]. In this regard, several studies have shown that Th17
cells play a critical role in the pathogenesis of viral hepatitis,
with serum levels of IL-17 being able to predict the severity
of liver damage and fibrosis [26]. For this reason, inhibitors of
IL-17 as secukinumab could have a protective role in the
progression of liver injury and may be preferred in psoriatic
patients with HBV or HCV infection. Further long-term studies
are needed to confirm the safety of secukinumab in these
patients.
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In our population, secukinumab showed a safety profile
similar to that reported in previous trials, with a low percen-
tage (9.3%) of patients experiencing AEs, the most common
of which were mucocutaneous Candida infections. The inci-
dence of such infections in our cohort of patients (6.5%) was
higher compared with RCTs (0.9–4.7%), even though most
(6/7) were mild or moderate in severity and responded to
standard oral or topical therapy without discontinuation of
secukinumab. Only one case of esophageal Candida infec-
tion required secukinumab withdrawal and resolved with
fluconazole treatment. Considering that IL-17 has an impor-
tant role in innate and adaptive responses against infections
at mucosal and cutaneous interfaces and it is essential for
the protection of skin and mucous membrane against
Candida albicans, a higher incidence of Candida infection
during secukinumab treatment was expected [27]. On the
other hand, it has been demonstrated that psoriatic patients
have an increased rate of colonization by Candida in the oral
cavity as well as in other anatomic areas [28–30]. A recent
systematic review of studies with anti-IL17 drugs revealed
that the frequency of Candida infection is dose-related and
is increased (from 0% to 5%) compared with the frequency
observed in patients treated with placebo, etanercept, or
ustekinumab [31]. Our results confirm that patients receiving
secukinumab should be advised to report any sign and
symptom that might be related to mucocutaneous candidia-
sis in order to establish an early diagnosis and to start an
appropriate treatment.

5. Conclusion

In conclusion, our real-life study showed a good efficacy and
safety profile of secukinumab over a period of 52 weeks in a large
cohort of patients with moderate-to-severe psoriasis. PASI90 and
PASI100 were achieved very rapidly especially in young patients
and in patients naïve to biologics. On the other hand, our study
showed that secukinumab can also be considered an effective
treatment for obese and multidrug-resistant patients.
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