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Abstract
Background: Drug survival measures the rate and duration of adherence to a 
given therapeutic agent and evaluates its long-term effectiveness, safety, and real-
world utility. The SUSTAIN study sought to establish the drug survival and effec-
tiveness of secukinumab for patients with severe chronic plaque psoriasis (CPP) 
in the Australian clinical setting.
Methods: Data of all patients (aged ≥18 years) from Australasian Psoriasis 
Registry (APR) treated with secukinumab were analysed. The primary objective 
was to describe the drug survival of secukinumab at 9 months. Key secondary ob-
jectives included drug survival of secukinumab at 3, 6, 15, and 21 months, strati-
fied by biologic-naïve vs biologic-experienced patients; proportion of patients 
achieving Psoriasis Area and Severity Index (PASI) 75/90/100 responses; and 
changes in health-related quality of life over time utilising the Dermatology Life 
Quality Index (DLQI).
Results: Of 294 patients included in this analysis, 110 (37.4%) were biologic-
naïve and 184 (62.6%) biologic-experienced. Kaplan–Meїer drug survival rates 
in biologic-naïve vs biologic-experienced patients were 0.92 vs. 0.86 (9 months) 
and 0.82 vs. 0.68 (21 months), respectively. The proportion of patients with PASI 
75/90/100 responses for biologic-naïve vs. biologic-experienced was 100/87.7/38.4 
vs 98.5/61.5/27.2 (9  months) and 100/81.0/41.7 vs. 98.4/62.0/24.2 (21 months), 
respectively. The mean (standard deviation [SD]) DLQI in biologic-naïve vs. ex-
perienced patients was 2.2 (4.1) vs. 3.1 (5.2) (9 months) and 1.4 (2.5) vs. 3.1 (5.3) 
(21 months). No new safety signals were observed.

www.wileyonlinelibrary.com/journal/ajd
mailto:﻿
https://orcid.org/0000-0001-5891-5607
https://orcid.org/0000-0002-4043-1281
http://creativecommons.org/licenses/by/4.0/
mailto:pfoley@skinhealthinstitute.org.au
mailto:pfoley@skinhealthinstitute.org.au


304  |      FOLEY et al.

INTRODUCTION

Psoriasis is an immune-mediated chronic inflammatory 
disease, characterised by well-defined red plaques with sil-
ver or white scales that may be itchy and vary in severity.1 
Along with physical discomfort, psoriasis has a significant 
impact on patient quality of life.2,3 Psoriasis affects 2%–4% 
of the population in Western countries,4 with a prevalence 
of 2.3%–6.6% in Australia.5

Secukinumab is a fully human monoclonal antibody 
that selectively neutralises interleukin-17A and has 
proven to be highly effective in the long-term treatment 
of the multiple manifestations of psoriatic disease, in-
cluding psoriasis localised to the nails, scalp, palms, 
soles, and joints.6–10 It was approved in Australia for the 
treatment of moderate-to-severe chronic plaque psori-
asis (CPP) on 12th January 2015 and was listed under 
the Pharmaceutical Benefits Scheme on 1st September 
2015.

Drug survival is the rate and duration of adherence 
to a given therapeutic agent. It can be an indirect mea-
sure of long-term real-world effectiveness and safety of 
the therapy.7 Results of drug survival rate studies of bi-
ologics for psoriasis differ with study design and popu-
lation.7,8 Consequently, real-world studies have shown 
conflicting results for the drug survival of secukinumab 
in patients with psoriasis.12–14 In a real-world set-
ting involving Spanish patients, secukinumab showed 
consistent effectiveness and drug survival results, in-
dependent of patient status of biologic-naïve or biologic-
experienced.2 A clinical study conducted over a 5-year 
period demonstrated high and sustainable levels of skin 
clearance following treatment with secukinumab, along 
with a favourable safety profile in patients with moder-
ate to severe CPP.10,12 Routine clinical practice differs 
from country to country, and no real-world data have 
been published on the drug survival of secukinumab in 
patients with severe CPP within the Australian clinical 
setting.

The purpose of SUSTAIN study was to establish the 
drug survival rate and effectiveness of secukinumab in the 
treatment of patients with severe CPP in the Australian 
routine clinical setting.

METHODS

Objectives

The primary objective of the SUSTAIN study was to de-
scribe the drug survival rate of secukinumab in patients 
with severe CPP at 9  months after initiating treatment. 
Secondary objectives of the study included descriptive 
demographics and clinical characteristics of patients ini-
tiating treatment with secukinumab and the survival rate 
of secukinumab at months 3, 6, 15, and 21, stratified by 
biologic-naïve and biologic-experienced patients. Real-
world effectiveness of secukinumab, with respect to the 
proportion of patients achieving whole body Psoriasis 
Area and Severity Index (PASI) 75/90/100 responses, 
changes in health-related quality of life over time using 
the Dermatology Life Quality Index (DLQI), and the use 
of concomitant medication in addition to secukinumab 
was also assessed as secondary endpoints.

Study design and patient population

SUSTAIN was a retrospective, non-interventional, cohort 
study that used secondary data from the Australasian 
Psoriasis Registry (APR). The APR is an online database 
that collects clinical data from people suffering with pso-
riasis in Australia and New Zealand.15 Data of patients 
from Australia (aged ≥18 years) who initiated secuki-
numab (300 mg) treatment between 12th January 2015 
and 31st December 2019, for severe CPP (PASI >15), were 
extracted retrospectively from the APR. The extracted 
data were transferred to a contract research organisation 
(Datalytics Pty Ltd) for analysis. Only patients with data 
for each applicable time point were included in the analy-
sis for that time point.

The extracted study population was stratified into pa-
tients without and with prior biologic exposure (biologic-
naïve and biologic-experienced, respectively), at the 
initiation of treatment with secukinumab. The biologic-
experienced group was subcategorised based on the num-
ber of biologic agents used (1, 2 or ≥3) before the first use 
of secukinumab.

Conclusions: Secukinumab demonstrated high drug survival and sustained 
effectiveness in Australian real-world setting, in biologic-naïve and biologic-
experienced patients with severe CPP.

K E Y W O R D S
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Assessments

Patients were analysed for PASI and DLQI at baseline 
and at months 3, 6, 9, 15, and 21 in accordance with the 
routine clinical practice in Australia. Day 0 was the time 
point when secukinumab was first used. The time points 
for assessing PASI were relative to Day 0. Baseline was 
defined as the start of the treatment cycle that included 
the first use of secukinumab and may have differed from 
Day 0 based on patients having different treatment cycles 
and having used other biologics before secukinumab. Not 
all patients had a PASI assessment at Day 0; hence, PASI 
at baseline was calculated as the mean of PASI recorded 
between Day −45 and 0 (Figure 1).

Statistical analyses

Kaplan–Meier survival curves were used to examine drug 
survival patterns. The analyses were performed using STATA 
statistical software. Missing PASI and DLQI were imputed 
with the last observation carried forward. The Overall Patient 
population set included patients in the dataset extracted from 
the APR. Full Analysis Set (FAS) included all patients from 
the APR who satisfied the inclusion criteria described in study 
design and patient section. The PASI Analysis Set (PAS) com-
prised patients in the FAS excluding those with no whole 
body PASI data. The DLQI Analysis Set (DAS) included pa-
tients from the FAS excluding those with no DLQI data.

RESULTS

Patient disposition

Data of 301 patients were extracted from the APR. Of 
these, 294 (97.7%) patients were included in the FAS. The 
remaining seven patients (2.3%) received the first dose 
of secukinumab before 12th January 2015 and were ex-
cluded from the study. Of the 294 secukinumab-treated 

patients who were included in this analysis, 110 (37.4%) 
were biologic-naïve, and 184 (62.6%) were biologic-
experienced. Of the 184 biologic-experienced patients, 94 
(32.0%), 42 (14.3%), and 48 (16.3%) patients had previous 
exposure to 1, 2, and ≥3 biologics, respectively (Figure S1).

Demographics and baseline disease 
characteristics

Demographics and patient characteristics at baseline were 
assessed for 281 patients (FAS minus 13 patients who did 
not have a recorded consultation visit before their first 
use of secukinumab) at Day 0. Of these, 59.4% of patients 
were male. Mean age of overall patients was 48.4 years; 
mean weight was 90.7 kg, and mean body mass index was 
30.8  kg/m2. The mean duration of CPP was 20.8 years, 
29.6% of patients had a prior PsA diagnosis, and 59.9% 
had a reported family history of CPP. In total, 234 (83.3%) 
patients had whole body affected by CPP, with the scalp 
being the most frequently affected body region (45.6%). 
The baseline demographics and disease characteristics 
of biologic-naïve and biologic-experienced patients were 
consistent with the findings of overall patients, with few 
exceptions (Table  1). In total, 217 patients (77.2%) had 
≥1 comorbidity, with obesity (62.7%) being the most fre-
quently reported, followed by hypertension (31.6%) and 
depression (28.7%).

Drug survival of secukinumab

The Kaplan–Meier estimate of the proportion of 
overall patients who remained on secukinumab at 
9  months after initiating treatment was 0.88 (95% 
CI: 0.837, 0.916). At 9  months, the drug survival 
rate in biologic-naïve patients was higher than 
that in biologic-experienced patients: 0.92 (95% CI: 
0.843, 0.958) vs. 0.86 (95% CI: 0.798, 0.905), respec-
tively (Figure  2a). Among the biologic-experienced 

F I G U R E  1   SUSTAIN study design. *Depending on the patient, the time interval between baseline (start of the treatment cycle that 
included the first dose of secukinumab) and Day 0 may have included periods of treatment with other biologics. **Time interval between 
Day −45 and Day 0. Abbreviation: PASI, Psoriasis Area and Severity Index.
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T A B L E  1   Baseline demographics and disease characteristics

Characteristicsa
FAS 
(n = 281)

Biologic-naïve 
(n = 100)

Biologic-experienced

Overall 
(n = 181)

1 Prior biologic 
(n = 93)

2 Prior 
biologics 
(n = 41)

≥3 Prior 
biologics 
(n = 47)

Gender, n (%)

Male 167 (59.4) 59 (59.0) 108 (59.7) 60 (64.5) 22 (53.7) 26 (55.3)

Female 114 (40.6) 41 (41.0) 73 (40.3) 33 (35.5) 19 (46.3) 21 (44.7)

Age (years) 48.4 (12.8) 46.4 (13.4) 49.5 (12.3) 50.4 (13.0) 49.2 (9.9) 48.0 (12.8)

Weight (kg) 90.7 (22.9) 90.5 (21.9) 90.9 (23.4) 90.1 (25.3) 90.3 (20.2) 93.0 (22.3)

BMI (kg/m2) 30.8 (6.6) 30.0 (6.5) 31.2 (6.6) 30.8 (6.6) 31.1 (6.3) 32.0 (6.8)

Smoking status, n (%)

Current smoker 46 (16.4) 11 (11.0) 35 (19.3) 17 (18.3) 7 (17.1) 11 (23.4)

Former smoker 56 (19.9) 17 (17.0) 39 (21.5) 22 (23.7) 9 (22.0) 8 (17.0)

Non-smoker 179 (63.7) 72 (72.0) 107 (59.1) 54 (58.1) 25 (61.0) 28 (59.6)

Time since diagnosis 
of plaque psoriasis 
(years)

20.8 (12.0) 15.9 (10.9) 23.3 (11.8) 20.7 (12.4) 25.8 (11.0) 25.4 (11.0)

PASI (whole body)

At Day 0 13.0 (10.5) 20.5 (8.7) 8.5 (8.8) 9.6 (9.6) 8.9 (10.2) 6.6 (5.9)

At baseline 24.0 (8.0) 22.7 (7.5) 24.7 (8.1) 23.0 (7.3) 25.0 (8.1) 27.1 (9.0)

DLQI

At Day 0 11.0 (9.1) 16.6 (8.8) 7.8 (7.7) 8.8 (8.8) 6.2 (6.0) 7.5 (6.8)

Abbreviations: BMI, body mass index; DLQI, Dermatology Life Quality Index; FAS, full analysis set; n, number of patients; PASI, Psoriasis Area Severity Index; 
SD, standard deviation.
aAll values are mean (SD), unless otherwise stated.

F I G U R E  2   Kaplan–Meїer drug survival rate in (a) biologic-naïve vs biologic-experienced patients and (b) patients with prior exposure to 
1, 2, and ≥3 biologics (full analysis set). 10 patients had no known follow-up after starting secukinumab. Abbreviation: n, number of patients.
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patients, at 9  months, the survival rates of pa-
tients treated with 1, 2, and ≥3 prior biologics were 
0.88 (95% CI: 0.794, 0.936), 0.80 (95% CI: 0.630, 
0.901), and 0.87 (95% CI: 0.727, 0.938), respectively 
(Figure 2b). The proportion of overall patients who 
remained on secukinumab at 3–21 months was as 
follows: Month 3: 0.97 (95% CI: 0.947, 0.988); Month 
6: 0.96 (95% CI: 0.933, 0.980); Month 15: 0.81 (95% 
CI: 0.757, 0.854); and Month 21: 0.73 (95% CI: 0.667, 
0.780). The proportion of biologic-naïve vs biologic-
experienced patients and patients with prior expo-
sure to 1, 2, and ≥3 biologics, who were treated with 
secukinumab at 3, 6, 15, and 21 months, is provided 
in Figure 2b.

Real-world effectiveness of secukinumab

Proportion of patients achieving whole body 
PASI 75/90/100 responses

In total, 262 patients were included in the PAS. Missing 
values were imputed with the last observation carried 
forward. The proportion of whole body PASI 75/90/100 

responders of biologic-naïve vs biologic-experienced 
was PASI 75: 100.0% vs. 98.5% at Month 9 and 100% vs. 
98.4% at Month 21; PASI 90: 87.7% vs. 61.5% at Month 9 
and 81.0% vs. 62.0% at Month 21; and PASI 100, 38.4% 
vs. 27.2% at Month 9, and 41.7% vs. 24.2% at Month 
21 (Figure  3a). The proportion of PASI responders by 
prior exposure to 1, 2, and ≥3 biologics is provided in 
Figure 3b.

Changes in health-related quality of life over 
time using DLQI

Overall, 277 patients were included in the DAS. 
The mean DLQI (SD) of biologic-naïve vs biologic-
experienced patients recorded between Day 0 and 
Day −45 was 16.6 (8.7) vs. 7.8 (7.6), respectively. It 
decreased to 2.2 (4.1) vs. 3.1 (5.2) and 1.4 (2.5) vs. 3.1 
(5.3) at Months 9 and 21, respectively. At Month 21, the 
mean (SD) DLQI was lower for biologic-naïve than for 
biologic-experienced patients (1.4 [2.5] vs. 3.1 [5.3], re-
spectively; Figure 4a). For patients with prior exposure 
to 1, 2, and ≥3 biologics, the mean (SD) DLQI was lower 
for patients with previous exposure to 1 biologic than 

F I G U R E  3   Whole-body PASI 75/90/100 responses in (a) biologic-naïve vs biologic-experienced patients and (b) patients with prior 
exposure to 1, 2, and ≥3 biologics (PASI analysis set; last observation carried forward). *Time interval between Day −45 and Day 0. n, 
number of patients; PASI, Psoriasis Area and Severity Index.
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for patients with previous exposure to 2 or ≥3 biologics 
(Figure 4b).

Use of concomitant medication

Topical corticosteroids were the most frequently used 
concomitant medications; eight (2.7%) patients started 
corticosteroids before the first use of secukinumab; 59 
(20.1%) patients started corticosteroids on or after the 
first use of secukinumab and ended on or before the 
last known use of secukinumab; and 11 (3.7%) patients 
started corticosteroids on or after the first use of secuki-
numab and continued after the known end of secuki-
numab. Methotrexate was used in 11 (3.7%) patients 
before the first use of secukinumab, in 18 (6.1%) patients 
on or after the first use of secukinumab and ended on 
or before the last known use of secukinumab, and in 12 
(4.1%) patients on or after the first use of secukinumab 
and continued after the known end of secukinumab use. 
The complete list of concomitant treatments is provided 
in Table S1.

Safety

Overall, 70 adverse events were reported by 54 (18.4%) 
patients. The most common adverse events were infec-
tions requiring systemic antibiotics (n = 16; 5.4%), arthri-
tis (n  =  5; 1.7%), infections requiring topical antibiotics 
(n = 5; 1.7%), and conception (n = 5; 1.7%) (Table 2).

DISCUSSION

SUSTAIN is the first real-world study performed within 
Australian routine clinical practice to determine the 

F I G U R E  4   Mean DLQI of (a) biologic-naïve vs biologic-experienced patients and (b) patients with prior exposure to 1, 2, and 
≥3 biologics (DLQI analysis set; last observation carried forward). *Time interval between Day −45 and Day 0. Abbreviations: DLQI, 
Dermatology Life Quality Index; n, number of patients; SD, standard deviation.

T A B L E  2   Adverse events with onset during first treatment 
with secukinumab (FAS)

Adverse eventa Events Patients

Any adverse event 70 54

Infections requiring systemic 
antibiotic, antifungal, or antiviral 
treatment(s)

18 16

Arthritis (including de novo and 
worsening of pre-existing arthritis)

5 5

Infections requiring topical antibiotic, 
antifungal or antiviral treatment(s)

5 5

Conception - Patient 5 5

Infections requiring hospitalisation 3 3

Other skin, hair, nail and 
subcutaneous disorder

3 3

Basal cell carcinoma 2 2

Anxiety 2 2

Birth - Full term - Patient 2 2

Other general disorder 2 2

Shingles 2 2

Abbreviations: APR, Australasian Psoriasis Registry; FAS, full analysis set.
aThe adverse event labels are the verbatim adverse event text as used in the 
APR. Instances of occurrence of more than one adverse event are reported 
here.
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drug survival of secukinumab in patients with severe 
CPP. Secukinumab demonstrated drug survival in a 
large proportion of patients up to Month 21 of the study. 
The sustained effectiveness was demonstrated by the 
proportion of patients who achieved whole body PASI 
75/90/100 responses by Month 3 and maintained these 
responses throughout the study. The consistent im-
provements in the DLQI throughout the study also in-
dicates a sustained response with secukinumab. These 
improvements were similar in patients without or with 
prior exposure to biologics. The decrease in drug survival 
over the 3- to 21-month period on secukinumab was 
consistent with the secukinumab drug survival reported 
by a 52-week real-world evidence study conducted in 
Canada.16 The drug survival results for biologic-naïve 
patients were relatively higher than that of biologic-
experienced patients at Months 9 and 21, indicating 
that biologic-naïve patients adhered to secukinumab 
treatment longer than biologic-experienced patients. 
Survival rates of secukinumab treatment were also 
higher for patients with 1 previous biologic exposure 
than for those with either 2 or ≥3. PASI 75/90/100 re-
sponses were higher in biologic-naïve patients than with 
the biologic-experienced at 9 and 21 months, indicating 
that biologic-naïve patients had a better response to 
secukinumab treatment than with biologic-experienced 
patients. As per Australian clinical practice, patients 
not responding to secukinumab would likely have been 
switched to another biologic. The difference between 
biologic-naïve and biologic-experienced patients might 
reflect differences in smoking history, which may affect 
the efficacy of biologics. A possible explanation is that 
smoking influences biologic efficacy or the tendency to 
swap biologics.17,18 The DLQI was lower in biologic-naïve 
patients than with the biologic-experienced patients at 9 
and 21 months, indicating a greater improvement in the 
quality of life of patients not exposed to prior biologic(s) 
than with those exposed to prior biologics.

These results are also in line with the data from 
BADBIR registry that represented long-term effectiveness 
of secukinumab over 24 months in both biologic-naïve 
and biologic-experienced patients in a real-world setting 
(UK). The study reported a drug survival function of 0.88 
at Year 1, that was sustained up to Year 2 at 0.77,13 com-
pared with SUSTAIN study, demonstrating a drug survival 
of 0.88 at Month 9 that was sustained up to Month 21 at 
0.73.13The Dutch BioCAPTURE registry provides another 
example of drug survival of secukinumab. The study re-
ported biologic-naïve patients as having a 1-year survival 
function of 0.90, compared with 0.74 survival function for 
biologic-experienced patients.14,19

As SUSTAIN was based on the secondary use of data, 
the safety analyses were provided on an aggregate level. 

The most frequent events were related to infections which 
is consistent with the secukinumab product label.11

Limitations of the study include comorbidity data 
being restricted to field names used in the APR, missing 
data points because most of the data fields are optional 
and the time lag between the patient consultation visit 
and their data being registered in the database. A potential 
bias may also have occurred due to PBS criteria, requiring 
patients to demonstrate a PASI 75 response to continue on 
government reimbursed therapy and due to the statistical 
method used to account for missing data (last observation 
carried forward).

CONCLUSIONS

SUSTAIN was a non-interventional, retrospective cohort 
study with a primary objective of establishing the drug 
survival rate and effectiveness of secukinumab in the 
treatment of patients with severe CPP in the Australian 
routine clinical setting. Secukinumab demonstrated high 
drug survival and sustained effectiveness in both biologic-
naïve and experienced patients.

Biologic-naïve patients undergoing secukinumab 
treatment had better drug survival and effectiveness than 
with biologic-experienced patients. No new safety signals 
were observed in the APR, and the safety profile of secuk-
inumab was in line with its label.
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