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ABSTRACT

Introduction: The aim of this study was to
evaluate response and drug survival of biologic
therapy in patients with moderate to severe
plaque-type psoriasis who initiated biologic
therapy at least 10 years ago, in a real-world
setting.
Methods: This was an observational retrospec-
tive follow-up study that included patients with
moderate to severe plaque-type psoriasis who
initiated biologic therapy between October
2006 and December 2009. Efficacy was

expressed as the percentage of patients achiev-
ing a 50, 75 and 90% reduction from baseline in
the Psoriasis Area and Severity Index (PASI 50,
PASI 75, PASI 90, respectively) every 3 months
during the first year of therapy and then every
12 months up to the end of follow-up or with-
drawal from the study.
Results: A total of 56 patients were included in
the study, representing 140 treatment lines
(median 2, range 1–8); of these patients, 53 were
still receiving biologic therapy at the end of the
study. The mean duration of biologic therapy
was 140.4 (range 47.6–175.4) months. Etaner-
cept was used in 98.2% of patients, followed by
efalizumab (42.9%), adalimumab (41.1%),
ustekinumab (33.9%) and infliximab (16.1%).
Treatment lines were switched in 62.1% of
treatments: 24.3% due to secondary failure,
20.7% due to primary failure and 3.6% due to
side effects. No patient treated with anti-inter-
leukins had to discontinue treatment due to
side effects. Ustekinumab had the highest drug
survival.
Conclusions: This study in the real-world-set-
ting shows maintenance of long-term efficacy
and safety of biologic therapy in patients with
moderate to severe plaque psoriasis in daily
practice who initiated biologic therapy 10 years
ago.
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Key Summary Points

Why carry out this study?

There is a paucity of literature on long-
term maintenance of the response to
biologic therapy in psoriasis in a real-
world setting.

This study evaluates patient response to
biologic therapy based on sequential
Psoriasis Area and Severity Index (PASI)
scores instead of assessing efficacy in
terms of PASI 75 response.

What was learned from the study?

The results further our understanding of
the behavior of biologic therapies in the
real-life setting.

This study provides dermatologists with
current evidence on and a summary of
patient response to and drug survival of
biologic therapies in patients with
moderate to severe plaque-type psoriasis.

INTRODUCTION

The efficacy and safety profiles of biologic
therapies in psoriasis have been studied in
numerous clinical trials. However, it should be
noted that in most of these trials, efficacy was
assessed based on the percentage of patients
who achieved PASI 75. Also, clinical experience
in the treatment of psoriasis with biologic
therapies has shown relevant variations
between the results of clinical trials and those
obtained in daily practice.

The first biologic therapy authorized for
moderate-to-severe plaque-type psoriasis in
Europe was efalizumab, in October 2004. In
February 2009, the European Medicines Agency
suspended the marketing authorization for
efalizumab after three confirmed cases of pro-
gressive multifocal leukoencephalopathy were
reported [1].

Maintaining response to treatment is
important in chronic conditions that require
long-term treatment, such as psoriasis. It is
known that drug survival decreases over time
for all biologic therapies, mainly due to lack/
loss of efficacy, eventual remission and side
effects, depending on the study. Drug survival
of biologics, defined as the time from initiation
to discontinuation of a particular treatment, is
well documented in several registries and
cohort studies [2–4].

Only a limited number of studies have con-
sidered long-term maintenance of the response
as an indicator of treatment efficacy [5, 6].
Psoriasis response data to biologic therapy in
clinical practice are scarce, such as studies
evaluating long-term efficacy [7].

In the study reported here we have evaluated
the response to biologic therapies, based on
sequential PASI scores, as well as drug survival
in patients with moderate to severe plaque-type
psoriasis who initiated biologic therapy at least
10 years ago, in a real-world setting.

METHODS

This is an observational retrospective follow-up
study in patients with moderate to severe pla-
que type psoriasis who initiated biologic ther-
apy between October 2006 and December 2009.
Eligible patients could have started treatment
with efalizumab (withdrawn in February 2009),
etanercept, adalimumab, infliximab or ustek-
inumab, which were the biological treatments
available at that time. The choice of biologic
was made according to the availability of the
drug at the time of prescribing and the charac-
teristics of the patients. During patient recruit-
ment, the biologics available for treatment were
efalizumab, infliximab, etanercept and adali-
mumab. Efalizumab was authorized for moder-
ate to severe plaque psoriasis in Spain in
October 2004, infliximab in November 2005,
etanercept in April 2007, adalimumab in May
2008 and ustekinumab in February 2009. Efal-
izumab was the drug of first choice until it was
withdrawn from the drug market. Once etan-
ercept became available, it was the biologic of
second choice after treatment failure with
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efalizumab. When the marketing of efalizumab
was discontinued, those patients treated with
this drug were switched to etanercept, which
became the first-choice biologic medicine for
naı̈ve patients. Treatment with infliximab
requires intravenous infusion and, conse-
quently, infliximab was reserved for severe
patients who had associated comorbidities for
whom efalizumab or etanercept were not suit-
able. Adalimumab and ustekinumab were mar-
keted later than the others, and were therefore
used in patients who had failed first-line
treatment.

All patients enrolled in the study were fol-
lowed up at the Department of Dermatology of
the University Hospital of La Coruña (Spain)
from October 2006 to December 2019. All
patients received the standard doses established
in the technical data sheet of the drugs. PASI
and Body Surface Area (BSA) responses were
evaluated at the first month and then every
3 months during the first year of treatment, and
then every 12 months until the end of the fol-
low-up or until the withdrawal of biologic
therapy due to poor tolerance, lack of efficacy or
adverse events.

The response to biologic therapy during the
study period was evaluated in comparison with
the baseline Psoriasis Area and Severity Index
(PASI) score before initiation of a biologic ther-
apy (course baseline). In addition, efficacy was
expressed as the percentage of patients achiev-
ing a 50, 75 and 90% reduction from baseline in
the PASI score (PASI 50, PASI 75, PASI 90,
respectively) [5, 6].

Failure on biologic therapies was categorized
into primary failure, secondary failure and side
effects. Primary failure was defined as an insuf-
ficient response (patients not achieving PASI 50)
at week 12–16, according to the medication.
Secondary failure was defined as the loss of
response (PASI[50% of initial value) in a
patient who had previously achieved PASI 50
response at week 12–16 [8].

Inclusion and Exclusion criteria

Patients were eligible for inclusion in the study
if they satisfied the following criteria: (1) aged C

18 years; (2) had with moderate to severe plaque
psoriasis and initiated treatment with biologic
drugs for psoriasis at least 10 years previously;
(3) had with PASI or BSA scores of C 10 or had
received systemic treatment for their psoriasis at
study inclusion.

The exclusion criteria were: (1) presence of
erythrodermic, guttate or pustular psoriasis;
(2)evidence of other skin conditions that would
interfere with the evaluation of psoriasis.

Ethics and Authorizations

This study was approved by the Ethic Commit-
tee for Clinical Investigation of Galicia (Proto-
col Code 2017/378) and classified as a post
authorization prospective study by the Agencia
Española del Medicamento y Productos Sani-
tarios (Protocol code EFP-FAR-2017-01). Prior to
inclusion into the study, each patient signed a
written informed consent form. This study was
conducted in accordance with the Helsinki
Declaration of 1964 and its later amendments.

Statistics

A descriptive analysis of all variables included in
the study was performed. Quantitative variables
were expressed as the mean ± standard devia-
tion (SD), or as the median and range. Qualita-
tive variables were expressed as an absolute
value (n) and percentage. Group differences
were compared using the Pearson Chi-square
(v2) or Fisher’s exact test for categorical vari-
ables. The Kaplan–Meier survival analysis model
was used to estimate drug survival, with treat-
ment line considered as the unit of analysis. The
hazard ratio (HR) with 95% confidence intervals
(CIs) were reported. A p value\0.05 was con-
sidered to be statistically significant.

The statistical analysis was carried out using
the SPSS version 24.0 statistical program (IBM
SPSS, Armonk, NY, USA).
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RESULTS

Demographic and Treatment
Characteristics

All patients with moderate to severe psoriasis
treated at our hospital who met the inclusion
criteria were included in the study: 56 patients
and 140 treatment lines. Of these 56 patients,
23.2% had psoriatic arthritis, with mainly der-
matological symptoms. The median duration of
biologic therapy was 140.4 (range 47.6–175.4)
months; 54 patients had received biologic
therapy for [ 10 years. The median number
treatment lines was two (range 1–8). No con-
comitant systemic anti-psoriatic therapy was
used during biologic therapy at the efficacy
evaluation time points. The demographic and
clinical characteristics of the study population
are summarized in Table 1. At the end of the
study, 53 of the 56 patients were still undergo-
ing treatment. Of the three patients who had
suspended biologic therapy, one died of causes
unrelated to psoriasis or the biologic treatment,
one stopped due to a wish to become pregnant
and the third stopped due to urinary tract
infection during etanercept treatment. Ten
patients received only one line of biologic
treatment; all of these patients were treated
with etanercept and all were still receiving this
biologic at the end of the study period.

Etanercept was the most used biologic
(98.2% of patients, 39.3% of treatments), fol-
lowed by efalizumab (42.9% of patients, 17.1%
of treatments) adalimumab (41.1% of patients,
16.4% of treatments), ustekinumab (33.9% of
patients, 13.6% of treatments), infliximab
(16.1% of patients, 6.4% of treatments) and
secukinumab (7.1% of patients, 4.3% of treat-
ments). Treatment characteristics of the study
population for treatment lines 1 to 5 are shown
in Table 2.

Etanercept was the most widely used biologic
medicine in the first- (53.6% of patients) and
second-line (52.2% of patients) treatments. Of
the 55 patients who started treatment with
etanercept, 41.8% were still continuing treat-
ment with this biologic at the end of the study
period.

Efalizumab was only prescribed as a first-line
treatment. Following its withdrawal from the
drug market, the 24 patients on this biologic
switched to etanercept; of these, 12 (50.0%)
were still receiving etanercept treatment at the
end of the study period.

The frequency of use of biologic drugs in the
first to fifth lines of treatment and other

Table 1 Demographic and clinical characteristics of the
study population

Demographic and clinical
characteristics

Values

Total number of patients 56 (100.0%)

Gender

Male 42 (75.0%)

Female 14 (25.0%)

Diagnosis

Psoriasis 43 (76.8%)

Psoriatic arthritis 13 (23.2%)

Age at diagnosis (years) 25.5 (4.0–60.0)

Biologic treatment

PASI score baseline 10.0 (1.8–50.0)

Duration (months) 140.4

(47.6–175.4)

Treatment lines (n) 2 (1–8)

1 treatment line 10 (17.8%)

2 treatment lines 24 (42.9%)

3 treatment lines 12 (21.4%)

4 treatment lines 7 (12.5%)

5 treatment lines 2 (3.6%)

6 treatment lines 0 (0.0%)

7 treatment lines 0 (0.0%)

8 treatment lines 1 (1.8%)

Values are given as the number (n) with the percentage in
parentheses, or as the median with the range in paren-
theses, as appropriate
PASI Psoriasis Area and Severity Index

764 Dermatol Ther (Heidelb) (2022) 12:761–770



characteristics are shown in Table 2. More than
five lines of treatment was required by only one
patient, who needed eight treatment lines. This
patients received treatment with apremilast and
ixekizumab in the sixth and seventh lines,
respectively, both jof which were suspended

due to primary failure. At the end of the study
period, the patient was continuing treatment
with guselkumab in the eighth line of
treatment.

Table 2 Treatment characteristics of the total study population and the first to fifth treatment lines

Treatment
characteristics

Total
population

First line of
treatment

Second line
line of
treatment

Third line
line of
treatment

Fourth line
line of
treatment

Fifth line
line of
treatment

Number of patients,

n (%)

56 (100.0) 56 (100.0) 46 (82.1) 22 (39.3) 10 (17.9) 3 (5.4)

Biologic treatment, median (range)

PASI initial score 10.0

(1.8–50.0)

10.0

(1.8–50.0)

6.7 (0–32.4) 10.4

(1.8–34.3)

15.5 (0–26.6) 12.6

(10.6–14.4)

Duration (months) 140.4

(47.6–175.4)

20.5

(1.2–152.6)

78.1

(3.0–155.6)

22.7

(3.3–123.7)

54.0

(12.8–115.8)

8 (6.1–84.9)

Biological medicines, n (%)

Etanercept 55 (98.2) 30 (53.6) 24 (52.2) 1 (4.5) – –

Efalizumab 24 (42.9) 24 (42.9) – – – –

Infliximab 9 (16.1) 2 (3.6) – 4 (18.2) 3 (30.0) –

Adalimumab 23 (41.1) – 12 (26.1) 10 (45.5) 1 (10.0) –

Ustekinumab 19 (33.9) – 10 (21.7) 5 (22.7) 3 (30.0) 1 (33.3)

Secukinumab 4 (7.1) – – 1 (4.5) 2 (20.0) 1 (33.3)

Ixekizumab 1 (1.8) – – – 1 (10.0) 1 (33.3)

Apremilast 1 (1.8) – – 1 (4.5) – –

Reason for

discontinuation of

series of treatment,

n (%)

140 (100.0) 46 (82.1) 23 (50.0) 11 (50.0) 4 (36.4) 1 (33.3)

Total 87 (62.1)

Primary failure 29 (20.7) 15 (32.6) 7 (30.5) 4 (36.3) – 1 (100)

Secondary failure 34 (24.3) 15 (32.6) 13 (56.6) 3 (27.3) 3 (75.0) –

Contraindication 4 (2.9) 2 (4.4) 1 (4.3) 1 (9.1) – –

Side effects 5 (3.6) 2 (4.4) 1 (4.3) 2 (18.2) – –

Others 15 (10.7) 12 (26.0) 1 (4.3) 1 (9.1) 1 (25.0) –
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Reasons for Switching

A total of 140 treatment lines were associated
with the 56 patients enrolled in the study.
Analysis revealed that the mainly reasons to
switch of biologic treatment were secondary
(24.3%) and primary (20.7%) failures. In the
first line of treatment, the withdrawal of efal-
izumab was also one of the main causes for
switching biologic (26.0%) (Table 2).

Four patients (7.1%) switched treatments
due to the development of contraindications for
some biologic therapies. Two patients were
diagnosed with heart failure during treatment
with etanercept at first-line treatment; both
patients were switched to ustekinumab. One
patient receiving ustekinumab as second-line
treatment stopped using this biologic because of
suspected myelodysplastic syndrome; treatment
was switched to apremilast. One patient
receiving infliximab as third-line treatment was
diagnosed of breast cancer; biologic therapy was
temporarily stopped and restarted 7 years later
with secukinumab.

Five (8.9%) patients discontinued their
treatment due to adverse events: all were treated
with anti-tumor necrosis factor (TNF). No
patient treated with anti-interleukins had to
discontinue treatment due to side effects. In a
first-line treatment with etanercept, one patient
developed generalized itching; this patient was
switched to ustekinumab at the 36th month of
treatment, with good subsequent control. One
patient receiving infliximab as first-line treat-
ment developed lichen planopilaris at the 24th
month of treatment; this patient was switched
to ustekinumab. Another patient was diagnosed
with urinary tract infection during the 40th
month of second-line treatment with etaner-
cept; this patient discontinued biologic therapy
was still without treatment at the end of the
study period. A patient treated with infliximab
as third-line treatment was diagnosed with
severe thrombocytopenia and macrocytic ane-
mia at the ninth month of treatment, and was
switched to ustekinumab. Another patient suf-
fered generalized itching during infliximab
treatment that was suspended after 8 months.
Four years later this patient was treated with
adalimumab (because no more biologics were

available at that moment) and then switched to
secukinumab after 1 year because of secondary
failure and the development of pruritus once
again.

Treatment characteristics of the study pop-
ulation in each line are summarized in Table 2.

Efficacy Measures

Analysis of treatment response in treatment
groups with C 10 patients revealed that regard-
ing first-line treatments, 73.3% and 50.0% of
patients who received treatment with etaner-
cept and 54.2% and 33.3% of those receiving
efalizumab achieved PASI 75 and PASI 90
response, respectively. There were no significant
differences between response to biologics in
first-line treatments (p[ 0.05).

In second-line treatments, 91.7% and 79.2%
of patients treated with etanercept, 75.0% and
66.7% of those treatmed with adalimumab and
90.0% and 90.0% of those treated with ustek-
inumab achieved PASI 75 and PASI 90 response,
respectively. There were no significant differ-
ences in the response to etanercept between the
first- and second-line treatments (p[0.05).

In third-line treatments, 100.0% and 90.0%
of patients treated with adalimumab achieved
PASI 75 and PASI 90 response, respectively.

Of the three patients who received five lines
of treatment, two were continuing treatment at
the end of the study with a good response (PASI
90), after 6 and 85 months of treatment,
respectively. The third patient did not reach
PASI 50 at 9, 4 and 6 months of treatment, and
therefore needed to switch to apremilast, ixek-
izumab and guselkumab successively. At the
end of the study, this patient was continuing
treatment with guselkumab with good response
(PASI90) at 10 months.

Drug Survival

The 140 treatment lines of the 56 patients were
evaluated. Ustekinumab had the highest drug
survival. Taking ustekinumab as the reference
drug, we observed that patients being treated
with efalizumab (HR 7.94, 95% CI 3.42–18.44;
p\0.001) and infliximab (HR 2.79, 95% CI
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1.01–7.72; p = 0.048) showed a trend of signifi-
cantly higher HR of switching. We also observed
that the switch rate of other biologics did not
significantly differ from that of ustekinumab.
The results are shown in Fig. 1.

DISCUSSION

This observational retrospective follow-up
study, based on 56 patients, describes a real-
world use of biologic therapy in patients with
moderate to severe plaque-type psoriasis who
initiated biologic therapy at least 10 years ago.
This report provides valuable insight into the

efficacy and safety of biologic therapy in clinical
practice for up to 10 years of continued use.

Most patients continued biologic therapy at
the end of the study period with good response,
a duration of treatment of [ 10 years and a
median of two treatment lines (range 1–8). The
efficacy and safety of biologic therapy have
been demonstrated in several clinical trials in a
short period of time. However, studies evaluat-
ing the continued use of biologic therapy for[
10 years in the real-world setting are scarce
[3, 9].

In a systematic review of drug survival in
biologic treatments in psoriasis, No et al. [3]
selected 36 studies in which the inclusion cri-
teria of patients previously treated with

Fig. 1 Drug survival of each biologic (Kaplan–Meier survival curves for biologic drugs). Asterisk indicates significant
difference at p\ 0.05. CI Confidence interval, HR hazard ratio
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biologics varied widely and included patients
naı̈ve to biologics, patients who had failed bio-
logic treatment and patients whose exposure to
biologics was unknown. The majority of bio-
logic treatments were with etanercept (43.1%),
followed by adalimumab (25.6%), ustekinumab
(22.6%) and infliximab (8.7%). In our study, the
most prescribed biologic was also etanercept:
39.3% of treatments in 98.2% of patients; efal-
izumab was the second most commonly pre-
scribed biologic (in 17.1% of treatments),
followed by adalimumab (16.4%), ustekinumab
(13.6%) and infliximab (6.4%). Thus, the use of
biologics in terms of most prescribed drugs in
our study is in agreement with the order in the
study of No et al. [3], with the exception of
efalizumab. In our study, efalizumab was only
prescribed as first-line biologic therapy due to
its withdrawal from the drug market in 2009.
The 24 patients who were being treated with
efalizumab as first-line treatment at that time
were switched to etanercept.

The median number of treatment lines in
our study was two (range 1–8). We cannot
compare these data with data from other studies
since the latter only distinguish between naive
and non-naive patients [3, 9].

Roche et al. [7] describe drug survival in a
12-year, long-term real-life experience with
biologics in psoriasis patients. In their study,
patients received a mean (± SD) of 2.1 ± 0.9
different biologics, which is similar to the
number of biologics seen in our study. However,
Roche et al. included all patients treated with
biologics during the 12-year study period, did
not define a minimum treatment time and
excluded patients treated with efalizumab; in
comparison, in our study, we only included
patients that initiated biologic therapy at least
10 years ago.

In our study, lack of efficacy of a specific
biologic was the most common reason to dis-
continue that specific biologic therapy, which is
in agreement with published studies [2, 3, 7, 9].
The precise mechanism that causes the clinical
decline is not entirely understood, but may be
associated with immune-mediated mechanisms
by which antidrug antibodies are developed via
a T-cell-dependent humoral response. These
anti-drug antibodies likely form immune

complexes that interrupt drug–end target
interaction or increase drug clearance, thereby
altering the efficacy and bioavailability of bio-
logic drugs [3]. These data arenot available in
our study because this strategy was not used in
our hospital until 2013, 7 years after the start of
the study inclusion period.

The percentage of discontinuation of an
individual drug in our study was 62.1%, which
is very similar to the 65.4% found by Roche
et al. [7]. However, these authors reported a loss
efficacy percentage of 44.9% and serious adverse
events in 17.4% of patients; these values were
24.3% and 3.6% in our study, respectively.

Only five of our patients discontinued a
biologic due to adverse events, all were treated
with an anti-TNF drug. The adverse effects
resolved upon discontinuation of the specific
biologic or switch to an anti-TNF drug. No
patients treated with anti-interleukins had to
discontinue their treatment due to side effects.
This result supports the long-term safety of
biologic therapy.

We found that ustekinumab had the best
drug survival in psoriatic patients who initiated
biologic therapy at least 10 years ago. This result
is consistent with those of previous studies on
drug survival [2–4, 7, 9–11].

In addition, we found that patients being
treated with efalizumab and infliximab showed
a trend towards a significantly higher HR of
switching than those receiving ustekinumab,
but this trend was not observed with the other
biologics. The reason for the higher probability
of switching among patients receiving efal-
izumab could be related to the suspension of
the marketing authorization for efalizumab in
February 2009, which resulted in patients hav-
ing to change treatment at that time [1].
Regarding infliximab, the higher probability of
switching seen among patients receiving this
biologic may be due to its intravenous admin-
istration route. Currently, there are several
biologic treatment options administered sub-
cutaneously that patients are more comfort-
able with. However, we did not have adequate
data on the drug survival of biologics that are
newly available on the market, such as secuk-
inumab, ixekizumab or guselkumab, similar to
the Lin et al. study [9].
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Puig et al. [2] describe the drug survival of
conventional and biologic therapies in patients
with moderate to severe psoriasis in a real-world
setting. Nevertheless, their study is a 2-year
observational prospective study that only eval-
uates the first-line treatments. Drug survival
decreases over time for all conventional and
biologic therapies, mainly due to lack/loss of
efficacy, eventual remission and side effects,
depending on the study [2].

The limitations of our study are its single-
center retrospective design, the limited number
of patients included and its analysis of the real-
world environment in which the data may be
influenced by different times at which biologics
are introduced onto the market.

CONCLUSIONS

This real world-setting study shows mainte-
nance of long-term efficacy and safety of bio-
logic therapy in patients with moderate to
severe plaque psoriasis who initiated biologic
therapy at least 10 years ago. Long-term clinical
practice studies of biological psoriasis treat-
ments are essential to understand the behavior
of these drugs in real life, outside the context of
clinical trials.
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