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ABSTRACT

There are limited data on the safety and efficacy of switching to secukinumab from cyclosporine A (CyA) in

patients with psoriasis. The purpose of the present study was to assess the efficacy and safety of secukinumab

for 16 weeks after direct switching from CyA in patients with moderate-to-severe psoriasis. In this multicenter,

open-label, phase IV study, 34 patients with moderate-to-severe psoriasis and inadequate response to CyA

received secukinumab 300 mg s.c. at baseline and weeks 1, 2, 3, 4, 8 and 12. The primary end-point was ≥75%
improvement from baseline in Psoriasis Area and Severity Index score (PASI 75) at week 16. The efficacy of

secukinumab treatment was evaluated up to week 16, and adverse events (AE) were monitored during the study.

The primary end-point of the PASI 75 response at week 16 was achieved by 82.4% (n = 28) of patients receiving

secukinumab. Early improvements were observed with secukinumab, with PASI 50 response of 41.2% at week 2

and PASI 75 response of 44.1% at week 4. AE were observed in 70.6% (n = 24) of patients, and there were no seri-

ous AE or deaths reported in the entire study period. Secukinumab showed a favorable safety profile consistent

with previous data with no new or unexpected safety signals. The results of the present study show that secuk-

inumab is effective in patients with psoriasis enabling a smooth and safe direct switch from CyA to biological

therapy.
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INTRODUCTION

Plaque psoriasis is a chronic, inflammatory, depressing skin

disorder, which is associated with a period of recurrence and a

reduced quality of life.1,2 The majority of patients with psoriasis

are treated with traditional systemic therapies before prescrib-

ing biologics. Cyclosporine A (CyA), an immunosuppressive

drug that modulates the activity of T lymphocytes and other

immune cells, is a common systemic therapy for plaque psori-

asis.3 In cases with inadequate responses or adverse reac-

tions, CyA should be discontinued. Currently, there is limited

evidence on the methods of transitioning from conventional

systemic therapy, such as CyA, to biological therapy, either

directly or with an overlap. When CyA is abruptly stopped and

directly switched, psoriasis symptoms often worsen because

the introduction of biological treatment does not rapidly com-

pensate for the effect of CyA.4 An international consensus

report as well as the USA, Europe, and Japan guidelines

describe that a short overlap period (e.g. 2–8 weeks) between

CyA and biological therapy can be considered in order to

reduce the risk of relapse.5–9 However, co-administration of

CyA and biologics is not recommended because of undesirable

immune suppression.6

It has been reported that interleukin-17A (IL-17A), a pro-

inflammatory cytokine secreted mainly by T helper 17 cells,

plays an important role in disease progression and mainte-

nance of psoriasis.10 Secukinumab, a fully human monoclonal

antibody that selectively neutralizes IL-17A, has been shown to

have a significant efficacy in the treatment of moderate-to-

severe psoriasis11–14 and psoriatic arthritis,15–17 showing a

rapid onset of action and sustained responses with a favorable

safety profile. Secukinumab has been approved for the treat-

ment of multiple indications, such as moderate-to-severe pla-

que psoriasis, psoriatic arthritis, and ankylosing spondylitis in

USA and Europe.15,17,18 In Japan, it is approved for plaque

psoriasis, psoriatic arthritis and generalized pustular psoria-

sis.19 The purpose of the present study was to evaluate the

safety and efficacy of secukinumab after immediate withdrawal

of CyA. Our hypothesis was that because of the rapid mode of

action of secukinumab, it could compensate for the abrupt
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discontinuation of CyA providing a safe and effective alterna-

tive for patients with psoriasis who require a switch from CyA.

METHODS

Study design
The present phase IV, multicenter, single-arm, open-label

study assessed the efficacy and safety of secukinumab for

16 weeks after direct switching from CyA. The study was

carried out at 11 sites in Japan between June 2015 and

May 2016, and included three periods: (i) screening period

(up to 4 weeks); (ii) induction period (4 weeks); and (iii) main-

tenance period (12 weeks). Eligible patients who had an

inadequate response to CyA ceased the treatment 1 day

before the baseline visit, and then received subcutaneous

(s.c.) secukinumab 300 mg using pre-filled syringes at base-

line, and weeks 1, 2, 3, 4, 8 and 12, in alignment with the

approved label.

Patients
Eligible patients were aged ≥18 years and diagnosed with pla-

que psoriasis at least 6 months before baseline. Patients had

to be taking CyA for at least 12 weeks before baseline, and

should have experienced a primary or secondary inadequate

response to the treatment, as defined by the Psoriasis Area

and Severity Index (PASI) score ≥10 and Investigator’s Global

Assessment modified (IGA mod) 2011 score ≥2 at baseline.

The key exclusion criteria were forms of psoriasis other than

chronic plaque, ongoing use of prohibited treatments, previous

exposure to secukinumab or any other biological drug directly

targeting IL-17A or the IL-17 receptor, or discontinuation of

CyA treatment because of its side effects, such as renal

impairment and hypertension at screening.

The study protocol was approved by the institutional review

board of each participating site, and the study was carried out

in accordance with the Declaration of Helsinki and Good Clini-

cal Practice guidelines. Eligible patients provided written

informed consent.

Outcomes
The primary end-point was the proportion of patients achieving

a ≥75% improvement from baseline in the PASI score (PASI

75) response at week 16. Secondary efficacy end-points

included reduction in the PASI score compared with baseline

at week 4, PASI 50 and PASI 75 responses at week 4, PASI

90, IGA 0 or 1 response, percentage change from baseline in

Dermatology Life Quality Index (DLQI) score and proportion of

patients achieving a DLQI response of 0 or 1 at week 16. The

safety and tolerability of secukinumab after abrupt withdrawal

of CyA was also evaluated as a secondary end-point. Adverse

events (AE) were coded using the Medical Dictionary for Regu-

latory Activities terminology.

Exploratory analyses included evaluation of the PASI 100

response at week 16, and PASI 50/75/90 response rates in

subgroups according to previous systemic therapy and extent

of exposure to CyA, either by the time after the first use of

CyA (including the intermittent treatment period) or by the CyA

dose of the regimen used the longest during 24 weeks before

baseline.

Statistical analysis
Approximately 30 patients entered into the induction period,

as the sample size provided the expected lower limit of the

95% confidence interval for the PASI 75 response rate to be

59.5%, which is substantially higher compared with the

response rate of 5% for the placebo group observed in

secukinumab phase III trials. The response rates with the

95% confidence intervals of the efficacy variables were

assessed in the full analysis set. The full analysis set com-

prised all patients who entered the induction period. Missing

values with respect to response variables based on PASI and

IGA mod 2011 scores were imputed as a non-response (non-

responder imputation). For DLQI results, missing values were

replaced using a last observation carried forward approach;

baseline values were not carried forward. Safety analyses

were carried out on the safety set including all patients who

received at least one dose of the study drug during the treat-

ment period.

RESULTS

Patients
Of 37 Japanese patients screened, 34 patients were enrolled

in the present study, and all patients completed the required

16 weeks of treatment. The mean time since diagnosis of

psoriasis was 18.6 years, and the mean PASI score at base-

line was 15.1 (Table 1). Of the 34 patients, six were previ-

ously treated and failed with biological systemic therapies

(ustekinumab, n = 3; infliximab, n = 1; adalimumab, n = 1;

and CNTO1959 [an anti-IL-23 monoclonal antibody], n = 1).

The trend of the psoriasis condition from 3 months before

baseline was mostly “no change” (61.8%) or “worsening”

(32.4%), with just two patients showing an “improving”

(5.9%) trend. The time since the first use of CyA was

>5 years in 41.2% of patients, and the mean daily exposure

to CyA (with the regimen that was used longest) during

24 weeks before baseline was 121.32 mg.

Efficacy
The primary end-point of PASI 75 response at week 16 was

achieved by 82.4% (n = 28) of patients receiving secukinumab

(Fig. 1a). PASI 90, PASI 100, and IGA0/1 responses were

achieved by 64.7% (n = 22), 29.4% (n = 10), and 70.6%

(n = 24) of the patients, respectively, at week 16 (Fig. 1a,

Fig. S1). Early improvements were also observed after the

treatment with PASI 50 response achieved in 41.2% (n = 14) of

the patients at week 2 (Fig. 2, Fig. S2). The mean percentage

change from baseline in PASI score at week 4 was -65.6%

(Fig. S3), and PASI 50 and PASI 75 responses were achieved

by 76.5% (n = 26) and 44.1% (n = 15) of patients, respectively,

at week 4.

Although four patients (11.8%) experienced an increase in

the PASI score from baseline at week 2, an improvement was

observed from week 3 in three of these four patients. In one
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patient (2.9%), symptoms worsened with >50% increase in the

PASI score, and no improvement was observed until week 16

(Fig. 2).

Higher response rates were observed in biological therapy-

na€ıve patients compared with those who were exposed to bio-

logical therapy previously, with 89.3% and 71.4% response

rates for PASI 75 and PASI 90 responses, respectively, in the

biological therapy-na€ıve patients at week 16 (Fig. 1b). Improve-

ment in clinical symptoms was also observed in patients with

previous exposure to biological therapy, with PASI 75 and

PASI 90 responses achieved by half and one-third of the

patients, respectively, at week 16 (Fig. 1c).

The mean DLQI score, which was 5.2 at baseline, reduced

to 1.2 at week 16 (Fig. 3a). The proportion of patients with a

DLQI response of 0 or 1 was increased from 11.8% at baseline

to 76.5% at week 16 (Fig. 3b).

The effects of exposure to CyA on secukinumab treatment

response were assessed by comparing the PASI response

among the subgroups with different durations after the first use

of CyA (Fig. 1d), and among the subgroups with different CyA

doses before baseline (Fig. S4). Similar improvements in symp-

toms were observed across the subgroups of different dura-

tions of CyA use (PASI 75 response of 75.0%, 87.5%, and

78.6% for <1 year, 1–5 years, and >5 years, respectively, at

week 16) or different doses (PASI 75 response of 81.8%,

88.9%, 75.0%, and 83.3% for <1.5 mg/kg, 1.5–2.0 mg/kg, 2.0–

2.5 mg/kg, and ≥2.5 mg/kg, respectively, at week 16).

Safety
Compared with the pooled phase III secukinumab safety

data,20 the present study showed no new or unexpected safety

signals. AE were reported in 70.6% (n = 24) of patients, and

there were no serious AE or deaths reported during the entire

study period (Table 2). One serious AE (angina pectoris) was

observed after completion of the study (day 118); however, the

investigator did not suspect it to be related to secukinumab

treatment. The most common treatment-emergent AE, by pre-

ferred term, were nasopharyngitis (n = 7), dermatitis contact

(n = 2), hypertension (n = 2) and rash (n = 2). No cases of can-

didiasis, neutropenia, inflammatory bowel disease or tuberculo-

sis were reported.

DISCUSSION

There are a number of circumstances when switching from a

conventional therapy to biologics can be appropriate; for

example, in the case of loss of efficacy or appearance of toxic-

ity or intolerance of the conventional therapy.9 Among available

transitioning biological therapies, infliximab has the greatest

efficacy and the fastest onset of action, followed by ustek-

inumab, adalimumab and etanercept.21–23 It has been reported

that, in cases when CyA is directly switched to a biological

therapy with a slow onset of clinical response (e.g. etanercept),

psoriasis flare might occur.24 However, when CyA was abruptly

switched to infliximab, PASI scores decreased without worsen-

ing of psoriasis,4 suggesting that biologics with a rapid

response do not require co-administration of CyA for a smooth

transition. Accumulating evidence has shown that new anti-IL-

17A therapies offer a more reliable response with an improved

efficacy.10 Furthermore, a recent study investigating the mech-

anism of relapse induced by CyA withdrawal showed that pro-

duction of IL-17A was increased after discontinuation of CyA in

the experimental autoimmune encephalomyelitis mice and the

severity of relapse was reduced by treatment with anti-IL-17A

antibody, suggesting that a burst of IL-17A production is at

least partially responsible for the relapse.25 This evidence sug-

gest that a rapidly acting anti–IL-17A therapy might show quick

improvement in symptoms without relapse after a direct switch

from CyA.

We hypothesized that the rapid mode of secukinumab’s

action could quickly compensate for CyA, providing a safe and

effective transition, and thus we carried out this first prospec-

tive study to assess the efficacy of secukinumab after an

Table 1. Patient demographics and baseline characteristics

Demographic variable
Secukinumab
n = 34

Age, years (mean � SD) 51.50 � 12.08

Male, n (%) 24 (70.6)
Ethnicity: Japanese, n (%) 34 (100.0)

BMI, kg/m2 (mean � SD) 24.25 � 3.89

Weight, kg (mean � SD) 67.27 � 13.36

Baseline PASI score (mean � SD) 15.05 � 3.48
Baseline IGA mod 2011 score, n (%)

2 Mild disease 5 (14.7)

3 Moderate disease 24 (70.6)

4 Severe disease 5 (14.7)
Time since first diagnosis of

psoriasis therapy, years (mean � SD)

18.64 � 11.22

Systemic psoriasis therapy

except CyA, n (%)

25 (73.5)

Failure to systemic psoriasis therapy 23 (92.0)

Biologic systemic psoriasis therapy, n (%) 6 (17.6)

Failure to biologic systemic
psoriasis therapy

6 (100.0)

Change in psoriasis condition, n (%)

Improving 2 (5.9)

No change 21 (61.8)
Worsening 11 (32.4)

Duration after the first use of CyA, n (%)

≤6 months 1 (2.9)

>6 months–1 year 3 (8.8)
>1 year–2 years 7 (20.6)

>2 years–5 years 9 (26.5)

>5 years 14 (41.2)
Duration after the first use of CyA (days)

Mean � SD 2061.1 � 2236.97

Min–max 133–9457
Exposure to CyA (mg/day) used longest from 24 weeks
before baseline

Mean � SD 121.32 � 54.78

Min–max 28.6–250.0

BMI, body mass index; CyA, cyclosporine; IGA, Investigator’s Global
Assessment; PASI, Psoriasis Area and Severity Index; SD, standard
deviation.
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abrupt discontinuation of CyA. The results showed that secuk-

inumab enables a smooth and direct switch from CyA in

patients with moderate-to-severe plaque psoriasis without

relapse of symptoms. The primary end-point of PASI 75 at

week 16 was achieved by 82.4% of patients receiving secuk-

inumab. This response rate was highly comparable with the

results of a previous pivotal phase III study (ERASURE),12 in

which the PASI 75 response with secukinumab 300 mg in

Japanese patients was 82.8% at week 16.26 More stringent

treatment goals of PASI 90 and PASI 100 responses were

achieved by 64.7% and 29.4% of patients, respectively, at

week 16. Furthermore, the DLQI total score was greatly

reduced from baseline with the proportion of patients achieving

a DLQI response of 0 or 1 (indicating no impairment of

patient’s quality of life as a result of skin problems) reaching

76.5% at week 16.

One of the major objectives of the present study was the

evaluation of the short-term response after the switch to

secukinumab, as relapse was often observed in the cases of

switching to other biological therapies.24 Early improvements in

clinical responses were observed, with 41.2% of patients

achieving the PASI 50 response at week 2. An improvement

was seen in all clinical responses at week 4, with PASI 75

response achieved by 44.1% of patients at week 4. The DLQI

score dropped at week 2, and the proportion of patients with a

DLQI response of 0 or 1 increased to 38.2% at week 2 from

11.8% at baseline. These results suggest that the direct switch

to secukinumab enables a rapid improvement in psoriasis

symptoms in a majority of patients.

Similar to previous clinical studies in patients with psoriasis,

response rates were higher in biological therapy-na€ıve patients.

However, a notable improvement in symptoms was also

observed in patients with a history of previous exposure or

inadequate response to biological therapy.

Of the 34 enrolled patients, only one (2.9%) did not

achieve a decrease in the PASI score during the 16-week

treatment period compared with baseline (11.2), with the

highest score of 36.8 at week 2 and 12.8 at week 16. This

male patient was a 75-year-old non-smoker with a disease

duration of 22 years, and had received the first prescription

of CyA at the time of diagnosis. This patient had failed pre-

vious ustekinumab therapy, and reinitiated CyA treatment

with a daily exposure of 150 mg/day over 24 weeks up to

the start of the current study. Notably, this patient had

Figure 1. Proportion of patients with clinical responses

through week 16. (a) Psoriasis Area and Severity Index (PASI)

75, PASI 90 and PASI 100 responses in the overall population.

(b) PASI 75, PASI 90 and PASI 100 responses in biologic ther-
apy na€ıve patients. (c) PASI 75, PASI 90 and PASI 100

responses in patients with previous exposure to biological ther-

apy. (d) The proportion of patients with PASI 75 response; in
the subgroups by duration after the first use of cyclosporine A

(CyA). Data from full analysis set. PASI response was calcu-

lated from baseline (the day of switching from CyA); missing

data were imputed as non-responses.
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various comorbidities, such as hypertension, hyperuricemia,

dyslipidemia and renal impairment, and experienced angina

pectoris after completion of the 16-week study treatment. As

accumulating evidence has shown the association of psoria-

sis with metabolic and cardiovascular diseases, simultaneous

treatments of psoriasis and comorbid diseases with appropri-

ate medications can be essential to achieve a better control

of psoriasis.

There was no reported study evaluating the possible rela-

tionship between the clinical response to switching to biologi-

cal therapy and the extent of exposure to CyA. In the current

study, CyA was used for many years by a majority of the

patients, and the CyA dose varied from the minimum daily

dose of <50 mg/day (2 days/week) to the maximum of

250 mg/day, suggesting that patients can tolerate CyA for

years with a flexible CyA regimen. Nevertheless, CyA was

apparently inadequate to control the symptoms in those

patients. Treatment with secukinumab showed efficacy in the

majority of the patients, irrespective of the duration and

dosage of the previous treatment with CyA, indicating that

regardless of the extent of exposure to CyA, secukinumab

rapidly improves psoriasis symptoms after the switch.

A direct switch is a transition method that avoids excessive

immune suppression, which is a common safety concern in the

case of switch with an overlap period. In agreement with the

concept, the present direct switch study showed no new or

unexpected safety signals during the 16-week treatment, with

a safety profile consistent with that reported in the pivotal

secukinumab phase III trials.12,14,16,17 It is noteworthy that the

incidence of AE during the 4-week induction period was lower

(29.4%) than that of the 16-week entire study period (70.6%),

suggesting a smooth switch to secukinumab without major

safety concerns.

We selected an open-label, single-arm design, because the

use of a placebo or control arm with switching after washout

was not ethical considering the severity of psoriasis disease

and probable flare during the washout period in the patients

who had an inadequate response to CyA. The study design

(without control/comparator group) resembled a previous

open-label, uncontrolled study, wherein the abrupt switch from

CyA to infliximab resulted in a marked reduction in PASI scores

without worsening of psoriasis.4 Additionally, the current study

did not compare between direct switch from CyA and co-

administration with CyA tapering, because the co-administra-

tion of CyA and biologics was generally not a recommended

transition method because of undesirable immune

suppression.6

One limitation of the present study was that patients who

showed side-effects as a result of CyA treatment at screening

were excluded from the study. Thus, the results of the present

study are not applicable to those cases in which CyA needs to

be discontinued due to the appearance of side-effects/safety

issues.

In conclusion, the direct switch from CyA to secukinumab

led to an early improvement in psoriasis symptoms without a

CyA withdrawal-associated relapse in the majority of patients.

Treatment with secukinumab, initiated immediately after dis-

continuing CyA, was well tolerated without unexpected safety

signals. These results supported our hypothesis indicating that

secukinumab is effective with fast onset of action in patients

with plaque psoriasis, and serves as a potential biological ther-

apy enabling a smooth and safe transition from CyA. This is

Figure 2. Proportion of patients with change in Psoriasis Area and Severity Index (PASI) scores from baseline. Data from full analy-

sis set.
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the first study reporting a successful direct switch from CyA to

anti-IL-17A therapy, which guides the treatment transition in

real-world clinical practice.
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SUPPORTING INFORMATION

Additional Supporting Information may be found in the online

version of this article:

Figure S1. Proportion of patients with Investigator’s Global

Assessment modified 2011 0 or 1 response through week 16

in the overall population.

Figure S2. Proportion of patients with Psoriasis Area and

Severity Index 50 response through week 16 in the overall pop-

ulation.

Figure S3. The mean percentage change from baseline in Pso-

riasis Area and Severity Index through week 16 in the overall

population.

Figure S4. The proportion of patients with Psoriasis Area and

Severity Index 75 response: In the subgroups by cyclosporine

A dose used longest during 24 weeks before baseline.
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