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This retrospective multicentre analysis from the Pso-
riasis Registry Austria (PsoRA) was conducted to de-
termine drug effectiveness and survival of anti-tumour
necrosis factor alpha (anti-TNF-0) agents in patients
with moderate-to-severe chronic plaque psoriasis over a
9-year period. Data on 1,019 treatment cycles with adali-
mumab (n7=460), etanercept (n=501), and/or infliximab
(n=58) administered to 827 patients (272 women, 555
men) were available for analysis. Compared with eta-
nercept, adalimumab and infliximab showed superior
short-term effectiveness. Intention-to-treat-calculated
median drug survivals for adalimumab (1,264 days)
and etanercept (1,438 days) were similar to each other
(p=0.74), but significantly superior to that of infliximab
(477 days) (p=7.0e-07 vs. adalimumab and p=2.2e-07
vs. etanercept, respectively). Their drug survival rates at
36 months were 51.6%, 56.0%, and 22.6%, respectively.
Survival rates correlated significantly with effectiveness
for adalimumab and etanercept, but not for infliximab.
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Treatment of psoriasis with biologic agents has been
shown to be clinically efficacious and well tolerated in
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numerous randomized clinical trials (RCT) (1). Howe-
ver, the results of RCTs are not thought to be directly
generalizable to patients outside of such studies (2, 3).
In daily clinical practice, drug survival, and ultimately
patient outcomes, may be influenced by a combination
of factors, including drug effectiveness, treatment or pa-
tient satisfaction, availability of other treatment options,
and occurrence of severe or disturbing side-effects (2, 4,
5). The present study retrospectively analysed survival
and long-term effectiveness of the anti-TNF-a agents
adalimumab, etanercept, and infliximab in patients with
moderate-to-severe chronic plaque psoriasis treated in
daily clinical practice in Austria.

METHODS

Study design

This was an observational retrospective multicentre study of
clinical data extracted from the Psoriasis Registry Austria
(PsoRA; http://www.psoriasisregistry.at). This web-based
nationwide registry contains data from patients with psoriasis
being treated under daily life conditions outside of clinical
trials, in university dermatology departments, non-university
dermatology departments, and private dermatology practices.
In particular, PsoRA collects demographic data, data on drug
survival and adverse events of systemic psoriasis treatments,
phototherapy, and selected topical treatments from patients with
moderate-to-severe psoriasis. The registry also contains data on
Psoriasis Area and Severity Index (PASI) scores and specific
PASI reduction categories (i.e. complete remission (CR) and
PASI reduction by 90% (PASI 90), 75% (PASI 75), 50% (PASI
50) and <50% (PASI <50). The registry was approved by the
ethics committee of the Medical University of Graz (applica-
tion number 21-094 ex 09/10), and this study was conducted in
accordance with the principles of the Declaration of Helsinki.
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Study setting

The present study analysed data from adult patients whose
moderate-to-severe chronic plaque psoriasis was treated regu-
larly with the anti-TNF-a agents adalimumab, etanercept and/
or infliximab between October 2004 and September 2013. Data
were collected in 16 centres in Austria, including 4 university
dermatology departments, 10 non-university dermatology de-
partments and 2 private dermatology practices.

Study population

Of 1,431 patients registered in the PsoRA database, 827 met
the criteria for this analysis (i.e. > 18 years of age with chronic
plaque psoriasis that had been treated with at least one course
of'adalimumab, etanercept and/or infliximab). The prerequisites
for allocation to a biologic and its treatment cost reimbursement
in Austria have been described previously (4). The present ana-
lysis excluded treatment cycles in which concomitant systemic
therapy and/or phototherapy was given from the start of those
cycles to the time scheduled for the assessment of first definite
response (i.e. 4 months). If concomitant systemic therapies were
given as rescue to augment effectiveness after 4 months, these
cycles were considered in the intention-to-treat (ITT), per-
protocol (PP) and worst-case scenario (WC) analyses described
below. Almost all patients had a concomitant topical treatment
with corticosteroids and/or vitamin D analogues.

Assessment of drug survival and effectiveness

A treatment cycle was defined as an allocation of a biologic
agent to a patient, irrespective of the length of that treatment.
Drug survival (i.e. time to drug discontinuation) for a patient was
calculated as the total duration, in days, for which the patient was
on treatment after its start until discontinuation. In the survival
analysis there was no minimum time for treatment. Median drug
survival was defined as the time at which 50% of the patients had
discontinued treatment. Effectiveness was analysed in terms of
PASI reduction score, where 1=CR, 2=90-<100% reduction,
3=75-<90% reduction, 4=50-<75% reduction, and 5=<50%
reduction, averaging the resulting values. Effectiveness at a
time-point was obtained from the nearest visit data by linear
interpolation.

Statistical analysis

Duration of drug survival was analysed by survival analysis, as
the end of treatment was not observed for many patients. The
reason for censoring has to be statistically independent from
drug survival (e.g. because a patient was not on treatment for
long enough). Patients without a record of end of treatment at
the last visit of the treatment cycle were thus censored; other-
wise the end of drug survival was recorded. For patients who
started a concomitant therapy during a treatment cycle, the fol-
lowing scenarios were calculated. In ITT analysis concomitant
therapy was ignored. In PP analysis cycles were recorded as
censored from the start of concomitant therapy in the survival
analysis and were considered as missing values from the start
of concomitant treatment for effectiveness analysis. In WC
analysis the start of concomitant systemic and/or phototherapy
therapy was recorded as the end of drug survival. Drug survival
was analysed by Kaplan—Meier estimates. Cox regression was
performed to identify risk factors for the end of drug survi-
val. R 3.1.2 (www.r-project.org) was used for calculations.
The cluster option of the package survival 2.38-1 of R was
applied to properly analyse patients with multiple treatments
with anti-TNF-o agents. The independence working model, as
implemented in package gee 4.13-18 of R, was applied for the
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same purpose in analysis of variance. Analysis of variance was
used to compare effectiveness data. If the end of treatment was
observed, the length of drug survival and mean PASI reduction
score were correlated using Spearman’s correlation coefficient.
All statistical tests were 2-sided at the 0.05 significance level.

RESULTS

Patients and treatment characteristics

Data from a total of 827 patients (272 women, 555 men)
who were administered a total of 1,026 anti-TNF-a
treatment cycles over 2,572 patient-years of follow-
up were analysed retrospectively. At first treatment
cycle, the median age and disease duration were 46
years (range 18—80 years) and 18 years (range 0-56
years), respectively. Seven cycles were excluded from
the analysis because of missing data. Of the remaining
1,019 treatment cycles, 460 cycles used adalimumab,
501 used etanercept, and 58 used infliximab (Table
I). The median PASI at treatment start was 13.9 (4.2—
47.2), 14.0 (0-43.1) and 17 (7.4-45.9) in treatment
cycles with adalimumab, etanercept and infliximab,
respectively (Table I). A total of 171 patients received
2 or more biologic treatments. The most frequent
treatment switch between anti-TNF-a agents was from
etanercept to adalimumab (87 cycles) (Table SI'). In
cases in which an agent was interrupted for at least
3 months, restarting with that agent was considered
as a new treatment cycle. This happened in a limited
number of cases. Concomitant systemic therapy and/
or phototherapy were given as rescue to augment the
effectiveness of adalimumab, etanercept and infliximab
during 32, 42 and 8 treatment cycles, respectively.
The most frequently used concomitant therapy was
methotrexate (56 cycles) (Tables I and SII').

Anti-TNF-a drug survival

Upon ITT analysis, the median drug survival was
1,264 days (95% confidence interval (95% CI), 800

'https://doi.org/10.2340/00015555-2214

Table 1. Characteristics of treatment cycles with anti-tumour
necrosis factor-a agents

Adalimumab  Etanercept Infliximab

Treatment cycles, n 460 501 58
PASI at treatment start, 13.9 (4.2-47.2) 14.0 (0-43.1) 17 (7.4-45.9)
median (range)

Disease duration at 16 (1-56) 19 (0-50) 16 (1-37)
treatment start, years,

median (range)

Concomitant treatment?, 32(7.0) 42 (8.4) 8(13.8)

1 (%)

2Systemic therapy and/or phototherapy.
PASI: Psoriasis Area and Severity Index.
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Fig. 1. Drug survival rates for adalimumab, etanercept and infliximab. ITT:
intention-to-treat; PP: per-protocol; WC: worst-case scenario analysis, as
described in Materials and Methods. p-values are shown for ITT analysis.

days to infinity) for adalimumab, 1,438 days (95% CI,
1,141-1,825 days) for etanercept, and 477 days (95%
CI, 337-642 days) for infliximab (Fig. 1, Table II).
Drug survival rates for adalimumab, etanercept, and
infliximab were 70.9%, 70.8% and 58.0%, respectively,
at 12 months, 57.0%, 60.8% and 30.1%, respectively,
at 24 months, 51.6%, 56.0% and 22.6%, respectively,
at 36 months, and 47.5%, 44.6% and 11.7%, respecti-
vely, at 60 months. Total relative drug survival in the
ITT, PP and WC analyses was similar at all available
time-points (Tables II and SIII'). In the ITT analysis,
drug survival durations for adalimumab and etanercept
were similar to each other (p=0.74), but statistically
significantly superior to that of infliximab (p=7.0e-07
and p=2.2e-07, respectively). Similar results were ob-
tained in the PP and WC analyses (Fig. 1 and Table II).

Table I1. Analysis of drug survival and Cox regression analysis of effect of factors on

drug survival
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In the analysis presented here we excluded treatment
cycles in which concomitant systemic therapy and/or
phototherapy was given from the start of those cycles.
However, we also analysed drug survival using data
from all treatment cycles as retrospectively observed,
including cycles to which concomitant systemic and/
or phototherapy was given from the start of those
cycles (adalimumab, n=511, including combination
with methotrexate, n=32; others, n=19); etanercept,
n=550, including combination with methotrexate,
n=31; others, n=18); and infliximab, n =285, including
combination with methotrexate, n=25; others, n=2).
This analysis revealed similar results for ITT, PP and
WC, irrespective of whether those cycles were included
(data not shown).

In the ITT analysis, longer drug survival was statistical-
ly significantly associated with higher age (p=0.03), male
sex (»p=0.013) and longer disease duration (p=0.024)
(Table II). Similar results were observed in the PP ana-
lysis (Table II). In the WC analysis, longer drug survival
was statistically significantly associated with male sex
and longer disease duration only (Table II). For all ana-
lyses, drug survival was not statistically significantly
associated with either concomitant disease or previous
anti-TNF-a therapy (naive vs. exposed patients).

During the observation period, treatment was dis-
continued in 176 of 460 (38.3%) adalimumab cycles,
245 of 501 (48.9%) etanercept cycles, and 48 of 58
(82.8%) infliximab cycles. Overall, the main reason
for discontinuation was loss of initial response in a
total of 140 (13.7%) cycles, including 45 (9.8%) ada-
limumab cycles, 81 (16.2%) etanercept cycles, and 14
(24.1%) infliximab cycles (Table III). Adverse events
led to treatment discontinuation in 17 (3.7%) adalimu-
mab cycles, 27 (5.4%) etanercept cycles, and 7 (12.1%)
infliximab cycles, respectively (Ta-
ble III). Overall, the most frequent
adverse event leading to treatment

Intention-to-treat Per-protocol

Worst-case

discontinuation was infection, in

Median drug survival®, days (lower—upper 95% CI)

10 treatment cycles. All reported

Adalimumab
Etanercept
Infliximab

1,264 (800 infinity®) — *(876—infinity®)

477 (337-642) 463 (338-642)

840 (680-1,264)
1,438 (1,141-1,825) 1,512 (1,253-1,982) 1,162 (785-1,466)
366 (272-484)

reasons for treatment discontinua-
tion and adverse events are shown in
Tables IV and SIV'.

Hazard ratio and p-value for comparison of median drug

survival

Effectiveness

Adalimumab vs. etanercept
Adalimumab vs. infliximab
Etanercept vs. infliximab

0.97 (p=0.74)
2.10 (p=7.0e-07)
2.20 (p=2.2¢-07)

0.96 (p=0.68)
2.20 (p=5.5¢-07)
2.20 (p=2.2¢-07)

0.94 (p=0.56)
2.20 (p=6.7¢-08)
2.20 (p=2.2¢-07)

Hazard ratio and p-value for different factors

In the ITT analysis, PASI 75 was ob-
served in 264 of 406 (65%) adalimu-
mab cycles, 223 of 449 (49.7%) eta-

Age (per 10 years) 0.92 (p=0.030)°
Male sex 0.78 (»p=0.013)
Disease duration (per 10 years) 0.87 (p=0.024)¢

0.92 (p=0.033)°
0.75 (p=0.006)
0.87 (p=0.023)¢

0.94 (p=0.100)
0.75 (p=0.003)
0.89 (p=0.050)¢

nercept cycles, and 37 of 53 (69.8%)
infliximab cycles at 4 months. PASI
90 was observed in 145 (35.7%) adali-

“Median drug survival was defined as the time at which 50% of the patients had discontinued
treatment. "Time not reached at which 50% of the patients had discontinued treatment. “The older the
patient, the significantly longer the drug survival. “The longer the disease duration, the significantly
longer the drug survival. <Infinity: the upper limit of the confidence interval could not be calculated
from the available data (as the survival curves for adalimumab did not reach the 0.5 (50%) value).

CI: confidence interval.

mumab cycles, 95 (21.2%) etanercept
cycles, and 27 (50.9%) infliximab
cycles at that time-point (Table SVT').

As shown by ITT analysis, mean
PASI reduction scores achieved
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Table I11. Reasons for treatment discontinuation

0, C
Reason for treatment Treatment cycles, n (%)

discontinuation® Adalimumab Etanercept Infliximab
Primary ineffectiveness® 49 (10.7) 55(11) 5(8.6)
Loss of initial response 45 (9.8) 81(16.2) 14(24.1)
Adverse event 17 (3.7) 27(5.4) 7(12.1)
Patient wish 2 (4.8) 36 (7.2) 7 (12.1)
Switch to another biologic agent 6 (1.3) 12 (2.4) 3(5.2)
Complete remission® 10 (2.2) 11 (2.2) 6(10.3)
Other reason 27(5.9) 23 (4.6) 6(10.3)
Total 176 (38.3) 245 (48.9) 48(82.8)

“Including all treatment cycles discontinued before or after 4 months of
treatment. "Non-responder. “The percentages refer to the total number of
treatment cycles depicted in Table I.

with adalimumab (n=406) were 3.1 at 4 months, 2.8
(n=363) at 6 months, 2.4 (n=259) at 12 months and
2.3 (n=25) at 48 months. Mean PASI reduction scores
achieved with etanercept (n=449) were 3.4 at 4 months,
3.2 (n=412) at 6 months, 2.9 (n=330) at 12 months
and 2.7 (n=136) at 48 months. Mean PASI reduction
scores achieved with infliximab (n=53) were 3.0 at
4 months, 2.8 (n=45) at 6 months, 3.1 (n=36) at 12
months and 2.5 (n=6) at 48 months (Fig. 2; 48 months
data not plotted).

Results of ITT analyses are presented in Table SV'.
Similar results were obtained in PP analysis (data not
shown). All effectiveness data (including ITT and PP
analysis results), the total number of treatment courses,
and the percentages of treatment courses that resulted
in CR, PASI 90, PASI 75, and PASI 50 are presented
in Tables SV! and SVT'.

Drug survival and effectiveness

Spearman’s correlation coefficients for length of drug
survival and PASI reduction scores for adalimumab,
etanercept and infliximab were —0.29 (p=0.00018),
—0.16 (p=0.01) and —0.14 (p=0.34), respectively, in-
dicating a direct correlation of length of drug survival
and effectiveness (Table SVII!).

Table IV. Adverse events that had resulted in treatment
discontinuation

Treatment cycles, n

Type of adverse event A E 1 All agents

Injection site reaction
Infection

Rash

Malignancy

Gastrointestinal symptoms
Liver toxicity

Neurological symptoms
Systemic reaction/anaphylaxis
Other

Not available

Total 17

N W—= OO = =Nk
—_
— O oo

w2
NN =N AND OO 0N

N~ O R~ O~ OO0 OO
— N kO ONW—

393
W

A: Adalimumab; E: Etanercept; I: Infliximab.
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Fig. 2. Intention-to-treat analysis of mean Psoriasis Area and Severity
Index (PASI) reduction scores achieved with adalimumab, etanercept
and infliximab. All treatments: data from all cycles analysed (n=707),
irrespective of length of treatment. Treated for at least one year: data only
from cycles of patients who had been treated for at least one year (n=625).
For definition of mean PASI reduction score see methods.

DISCUSSION

In this study drug survival was analysed using 3 dif-
ferent methods (i.e. ITT, PP and WC analysis). This
may be a rather elaborate technique; however, we
consider this to be one of the most accurate methods of
analysing treatments in patients who have also received
concomitant medication. These 3 methods of analyses
led to similar results, with no significant differences
in drug survival among the different types of analyses.

However, several studies have investigated survival
for anti-TNF-a agents for the treatment of psoriasis in
daily clinical practice, but have also produced contro-
versial results (2, 6-12). For instance, infliximab was
found to be inferior (7, 8), equal (10), or superior (6)
in drug survival compared with adalimumab and/or
etanercept. In the present study, however, drug survival
durations for adalimumab and etanercept did not differ
significantly from each other (p =0.74), but were supe-
rior to that of infliximab (p=7.0e-07 and p=2.2e-07,
respectively).

These clear discrepancies between the findings
of different daily practice studies (2, 6—11) and our
present analysis may be due to several factors. Those
factors include differences in patient cohorts, previous
treatments (naive vs. not naive to anti-TNF-a agents)
(13), potential adjustments in dose or alterations in dose
intervals (9, 14), allocation and reimbursement policies,
and physician and patient treatment preferences in dif-
ferent countries. However, comparing such studies is
difficult. For example, the present analysis excluded
treatment cycles in which concomitant systemic therapy
and/or phototherapy was given from the start of those
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cycles because it has not been a standard procedure in
Austria. On the other hand, concomitant treatment with
methotrexate (15) is standard for infliximab therapy
from the start of treatment in other countries. Conse-
quently, drug survival of infliximab might have been
underestimated in some analyses compared with other
studies (6). However, we also analysed drug survival
using data from all treatment cycles and found similar
results for ITT, PP and WC analyses, irrespective of
whether those cycles with concomitant and/or photo-
therapy were included (data not shown). Moreover, the
consecutive introduction of new biologics over the past
10 years and the related route of administration (intra-
venous vs. subcutaneous, with its potential for higher
patient satisfaction) may have contributed to the lower
drug survival of infliximab observed in our study. In ad-
dition, infliximab was the first biologic agent approved
for psoriasis in Austria, although it is now very rarely
used as a first-line biologic and its use as a last-resort
biologic has declined a great deal over the years.

The present study found that overall longer drug
survival was statistically significantly associated with
higher age (p=0.03), male sex (p=0.013), and longer
disease duration (p=0.024). The association of drug
survival with male sex is consistent with observations
in other daily practice studies (2, 6, 8), but the asso-
ciation with disease duration and age is not. The main
reason for loss of drug survival in our present study
was ineffectiveness (i.e. loss of initial response and
primary ineffectiveness) (Tables III and STV!) in a total
of 249 treatment cycles (24.4%). This observation is
consistent with the results of previously reported daily
practice studies of anti-TNF-o agents for psoriasis (2,
6, 8-10).

At present, one of the most important biologic agents
after TNF-a agents is ustekinumab. Thus, we analysed
preliminary data for drug survival of ustekinumab from
our registry (212 patients with a total of 216 treatment
cycles with ustekinumab) (16). At 12, 24 and 36 months
(with 118, 47 and 9 ongoing patient treatment cycles,
respectively), drug survival of ustekinumab was 89.1%,
80.4% and 75.6%, respectively (16). The observed drug
survival rate of ustekinumab was higher than that for
adalimumab, etanercept and infliximab, as reported in
the current study and documented in PsoRA. This is
consistent with recent reports by van den Reek at al. (9)
and Gniadecki et al. (12) showing a clear superiority for
ustekinumab, surpassing any other anti-TNF-a agent in
long-term drug survival.

ITT analysis of long-term effectiveness showed that
the mean PASI reduction scores achieved with adalimu-
mab were statistically superior to those achieved with
etanercept from 4 to 48 months, but superior to those
achieved with infliximab only at 12 and 24 months. In
addition, the mean PASI reduction scores achieved with
infliximab were statistically superior to those achieved
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with etanercept at 4 and 6 months, but not from 12 to
48 months of therapy. However, at later time-points,
only a few patients remained on infliximab treatment
and the power would probably have been too low to
show statistical significance.

Treating psoriasis with anti-TNF-o agents has been
shown to be very effective, not only in various multi-
centre RCTs (1), but also clinical practice studies (2,
10, 13, 17-24). However, because treatment response
rates depend on drug dose (particularly in the induction
phase), dosing interval, timing of response evaluation,
and statistical analysis type, comparing such studies is
difficult. For instance, the few daily practice studies that
have been published in the literature show variable PASI
response rates to variable treatment doses at variable
time-points (2, 10, 13, 17-24). Very recently, Menting
et al. (10) reported PASI 75 rates of 53.6%, 31.5%
and 53.9% for adalimumab, etanercept and infliximab,
respectively, after 3 months of therapy. In the current
study PASI 75 rates of 65.0%, 49.7% and 69.8% were
observed for adalimumab, etanercept, and infliximab,
respectively, after 4 months of therapy.

The relationship of effectiveness and drug survival
were analysed in our cohort. This type of analysis,
which has rarely been performed in other studies is a
major strength of our study, in addition to other factors,
such as the relatively large number of patients and long
observation period of 9 years. Drug survival correla-
ted significantly with effectiveness for adalimumab
and etanercept, but not for infliximab (Table SVII').
Drug survival for the latter drug may have been dri-
ven mainly by loss of initial response, adverse events,
patient adherence, switch to other biologic agent, and
CR (Table III). Alternatively, as mentioned before, the
number of patients on infliximab treatment was not very
high and the power may have been too low to show a
statistically significant correlation of its drug survival
with effectiveness.

Limitations of our study are its retrospective set-up
and the fact that PsoRA does not require inclusion of
the exact doses and intervals of the biologics adminis-
tered to patients in the database. This raises the pos-
sibility that any differences in the dosing regimens for
particular biologic agents (e.g. etanercept administered
50 mg weekly vs. 25 mg twice weekly vs. 50 mg twice
weekly) could have contributed to differences in PASI
response among the biologics analysed in our present
study, particularly at the early time-points.

Conclusion

Median drug survivals for adalimumab and etanercept
were similar to each other (i.e. 1,264 days (42 months)
vs. 1,438 days (48 months)), but superior to that of
infliximab (i.e. 477 days (16 months)). Compared
with etanercept, adalimumab and infliximab showed
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superior short-term effectiveness, but similar long-
term effectiveness, as measured in terms of mean PASI
reduction. Differences in survival rates among various
studies in the literature may be due to differences in
physician and patient preferences and differences in
national allocation and reimbursement policies for
anti-TNF-a treatments.

ACKNOWLEDGMENTS

The authors would like to thank Jude Richard (Austin, TX,
USA) for editing the manuscript.

This work has been supported by an unrestricted research
grant from Pfizer, Vienna, Austria and a grant from the Austrian
Society of Dermatology and Venereology (Bioderm). PsoRA is
supported by unrestricted research and/or educational grants
from Janssen, Merck Sharp & Dohme Ges.m.b.H, Leo Pharma
Ges.m.b.H, and Pfizer, Vienna, Austria.

The authors declare no conflicts of interest.

REFERENCES

1. Puig L, Lopez A, Vilarrasa E, Garcia 1. Efficacy of biologics
in the treatment of moderate-to-severe plaque psoriasis: a
systematic review and meta-analysis of randomized control-
led trials with different time points. J Eur Acad Dermatol
Venereol 2014; 28: 1633-1653.

2. van den Reek JM, van Lumig PP, Driessen RJ, van de Kerk-
hof PC, Seyger MM, Kievit W, et al. Determinants of drug
survival for etanercept in a long-term daily practice cohort of
patients with psoriasis. Br J Dermatol 2014; 170: 415-424.

3. Talamonti M, Galluzzo M, Bianchi L, Boca AN, Costanzo
A, Chimenti S. What happened after the clinical trials: long-
term safety and efficacy of ustekinumab in daily clinical
practice. Dermatology 2014; 229: 324-332.

4. Inzinger M, Heschl B, Weger W, Hofer A, Legat FJ, Gruber-
Wackernagel A, et al. Efficacy of psoralen plus ultraviolet A
therapy vs. biologics in moderate to severe chronic plaque
psoriasis: retrospective data analysis of a patient registry.
Br J Dermatol 2011; 165: 640—-645.

5. Augustin M, Spehr C, Radtke MA, Boehncke WH, Luger
T, Mrowietz U, et al. German psoriasis registry PsoBest:
objectives, methodology and baseline data. J Dtsch Der-
matol Ges 2014; 12: 48-57.

6. Gniadecki R, Kragballe K, Dam TN, Skov L. Comparison
of drug survival rates for adalimumab, etanercept and in-
fliximab in patients with psoriasis vulgaris. Br J Dermatol
2011; 164: 1091-1096.

7. Brunasso AM, Puntoni M, Massone C. Drug survival rates
of biologic treatments in patients with psoriasis vulgaris.
Br J Dermatol 2012; 166: 447-449.

8. Esposito M, Gisondi P, Cassano N, Ferrucci G, Del Giglio
M, Loconsole F, et al. Survival rate of antitumour necrosis
factor-alpha treatments for psoriasis in routine dermato-
logical practice: a multicentre observational study. Br J
Dermatol 2013; 169: 666—672.

9. van den Reek JM, Zweegers J, Kievit W, Otero ME, van
Lumig PP, Driessen RJ, et al. ‘Happy’ drug survival of ada-
limumab, etanercept and ustekinumab in psoriasis in daily

Acta Derm Venereol 96

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

21

22.

23.

24.

practice care: results from the BioCAPTURE network. Br
J Dermatol 2014; 171: 1189-1196.

Menting SP, Sitaram AS, Bonnerjee-van der Stok HM, de
Rie MA, Hooft L, Spuls PI. Drug survival is not signifi-
cantly different between biologics in patients with psoriasis
vulgaris: a single-centre database analysis. Br J Dermatol
2014; 171: 875-883.

Svedbom A, Dalen J, Mamolo C, Cappelleri JC, Petersson
IF, Stahle M. Treatment patterns with topicals, traditional
systemics and biologics in psoriasis — a Swedish database
analysis. J Eur Acad Dermatol Venereol 2015; 29: 215-223.
Gniadecki R, Bang B, Bryld LE, Iversen L, Lasthein S,
Skov L. Comparison of long-term drug survival and safety
of biologic agents in patients with psoriasis vulgaris. Br J
Dermatol 2015; 172: 244-252.

Piaserico S, Cazzaniga S, Chimenti S, Giannetti A, Mac-
carone M, Picardo M, et al. Efficacy of switching between
tumor necrosis factor-alfa inhibitors in psoriasis: results
from the Italian Psocare registry. ] Am Acad Dermatol
2014; 70: 257-262.e3.

Langley RG. Effective and sustainable biologic treatment
of psoriasis: what can we learn from new clinical data? J
Eur Acad Dermatol Venereol 2012; 26 Suppl 2: 21-29.
Mrowietz U, Steinz K, Gerdes S. Psoriasis: to treat or to
manage? Exp Dermatol 2014; 23: 705-709.

7th International Congress of Psoriasis: from Gene to Clinic
The Queen Elizabeth II Conference Centre, London, UK.
11th—13th December 2014. Br J Dermatol 2014; 171: €168.
van Lumig PP, van de Kerkhof PC, Boezeman JB, Dries-
sen RJ, de Jong EM. Adalimumab therapy for psoriasis in
real-world practice: efficacy, safety and results in biologic-
naive vs. non-naive patients. J Eur Acad Dermatol Venereol
2013; 27: 593-600.

. Shear NH, Hartmann M, Toledo-Bahena M, Katsambas A,

Connors L, Chang Q, et al. Long-term efficacy and safety
of infliximab maintenance therapy in patients with plaque-
type psoriasis in real-world practice. Br J Dermatol 2014;
171: 631-641.

Van Lumig PP, Driessen RJ, Boezeman JB, Van De Kerkhof
PC, De Jong EM. Long-term efficacy of etanercept for pso-
riasis in daily practice. BrJ Dermatol 2012; 166: 445-447.
Fernandez-Torres RM, Paradela S, Fonseca E. Long-term
response to etanercept monotherapy in moderate to severe
psoriasis: assessment in daily practice by the maintenance
of' low values of PAST and BSA. J Dermatolog Treat 2014;
25: 54-56.

. Antoniou C, Stefanaki I, Stratigos A, Moustou E, Vergou

T, Stavropoulos P, et al. Infliximab for the treatment of
psoriasis in Greece: 4 years of clinical experience at a single
centre. Br J Dermatol 2010; 162: 1117-1123.

Driessen RJ, Boezeman JB, van de Kerkhof PC, de Jong
EM. Three-year registry data on biological treatment for
psoriasis: the influence of patient characteristics on treat-
ment outcome. Br J Dermatol 2009; 160: 670-675.
Brunasso AM, Puntoni M, Salvini C, Delfino C, Curcic P,
Gulia A, et al. Tolerability and safety of biological therapies
for psoriasis in daily clinical practice: a study of 103 Italian
patients. Acta Derm Venereol 2011; 91: 44-49.

Van Lumig PP, Lecluse LL, Driessen RJ, Spuls PI, Boezeman
JB, van de Kerkhof PC, et al. Switching from etanercept
to adalimumab is effective and safe: results in 30 patients
with psoriasis with primary failure, secondary failure or
intolerance to etanercept. BrJ Dermatol 2010; 163: 838-846.



