Psoriatic arthritis treated by anti-TNFs:
a monocentric trial of 102 cases in Auvergne, France
M. Soubrier1, B. Pereira2, T. Frayssac1, D. Abdi1, M. Couderc1, C. Daron1,
S. Malochet-Guinamand1, S. Mathieu1, Z. Tatar1, A. Tournadre1, J.-J. Dubost1
1

Department of Rheumatology, 2Biostatistics and Research Department (DRCI), CHU Hôpital
Gabriel Montpied, Clermont-Ferrand, France.
Abstract

Objective
While several registries have already evaluated the retention of anti-TNF therapy in psoriatic arthritis (PsA), they
sometimes reach divergent conclusions. Our study therefore sought to assess therapeutic retention rates and predictive
factors of response in a patient cohort from Auvergne, France, followed up in routine clinical practice.
Methods
Medical records of all PsA patients treated from 2002 to May 2015 were analysed. PsA diagnosis was established based
on the CASPAR criteria.
Results
In total, 102 patients were analysed, comprising 62 men (44.6±12.6 years) and 40 women (37.8±13.4). Mean PsA
evolution was 2.7 years (0.8–11.2). The most common forms were peripheral (47/102, 45.1%) and mixed (46/102, 46.1%)
PsA. The anti-TNF treatment initiated was etanercept in 47 cases (45.2%), adalimumab in 29 (27.9%), infliximab in 20
(19.2%), and golimumab in six [5.8%]. In 28 cases (27.4%), anti-TNF was associated with methotrexate (MTX). Overall,
the median duration of anti-TNF retention was 76.5 months. The hazard ratios (HR) for treatment cessation did not
significantly differ between the etanercept and monoclonal antibody groups (HR=1.35[0.96–1.93], p=0.08). After 5 years,
approximately 30.8% of etanercept patients and 68.8% of monoclonal antibody patients (adalimumab 71.2%; infliximab
67.2%) were still being treated. Combining with MTX did not prolong the overall retention rate (HR=0.85[0.37–1.96],
p=0.71). Tobacco use was predictive of discontinuation (p=0.03).
Conclusion
Our study demonstrates good anti-TNF treatment retention in PsA patients, as well as confirming the deleterious effect
of smoking while providing no argument in favour of combined treatment with MTX to improve maintenance
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Introduction
Anti-tumour necrosis factor (TNF)
agents have greatly improved care for
psoriatic arthritis (PsA) patients. These
drugs are indicated when diseasemodifying treatments fail in peripheral
PsA or non-steroidal anti-inflammatory
drugs (NSAIDs) fail in axial PsA (15). The efficacy of the anti-TNF drugs
infliximab, adalimumab, certolizumab
pegol, golimumab, and etanercept
has been widely demonstrated in randomised trials compared to placebo
(6-11). Medical registries enable us to
better assess anti-TNF drugs in routine
practice, providing the data needed to
confirm their efficacy, demonstrate the
usefulness of anti-TNF drug rotation if
primary or secondary treatments fail,
and assess retention rates (12-16). They
have also helped us find predictive factors of response, non-response, and
therapeutic retention. Older age, female gender, associated corticosteroid
treatment, and tobacco use are known
to be potential predictive factors of
non-response (12, 17). While apparently not improving response rate, coprescription with methotrexate (MTX)
can exhibit favourable effects on the
retention of anti-TNF treatment, which
is also the case for elevated C-reactive protein levels (13; 18). Our study
therefore sought to assess therapeutic
retention rates and predictive factors of
response in a patient cohort receiving
these treatments in Auvergne, France,
followed up in routine clinical practice.
Materials and methods
Medical records of all PsA patients
treated from 2002 to May 2015 were
analysed. PsA diagnosis was established based on the classification of
psoriatic arthritis (CASPAR) criteria,
thus allowing for including peripheral,
axial, and mixed forms (19).
We collected demographic characteristics and patient medical histories,
as well as data on disease-modifying
treatments, corticosteroid therapy, and
NSAID treatments. We recorded the following data both on initiating anti-TNF
treatment and at the 6-month followup: number of night-time awakenings;
duration of morning joint loosening-up;
PsA-related pain and activity (Visual
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Analogue Scale [VAS] 0–10), if peripheral, and number of painful or swollen
joints if axial; Bath Ankylosing Spondylitis Disease Activity Index (BASDAI); Bath Ankylosing Spondylitis
Functional Index (BASFI). Response
was defined according to the European
League Against Rheumatism (EULAR)
criteria, if peripheral effects predominated, and on BASDAI improvement if
axial effects predominated. Treatment
discontinuation was considered definitive either when noted as such by the
rheumatologist managing the patient,
when no treatment renewal was noted,
or when another treatment was initiated. Reasons for discontinuation were
categorised as inefficacy (rheumatologist’s assessment), adverse effects, or
other, comprising reasons such as pregnancy, surgery, drop-out, and remission.
Inefficacy was defined as the primary
reason when treatment was stopped
at 6 months. When there were several
reasons for treatment discontinuation,
all were taken into account. Predictive
factors of response and therapeutic retention were investigated. We analysed
only the survival curves for the three
most-prescribed anti-TNF drugs. Several patients already had a serum bank
set up as part of a study on atheroma
and spondyloarthritis (IRB: 00008526
of CPP, No. AU630) and were able to
benefit from the anti-TNF agent and anti-TNF antibody assay using the Theradiag diagnostic kit.
Statistical analysis
Statistical analysis was performed using Stata software, v. 12 (StataCorp,
College Station, TX, USA). The tests
were two-sided, with a Type I error set
at α=0.05. Baseline characteristics were
presented as mean ± standard deviation
(SD) or median (interquartile range) for
continuous data (assumption of normality assessed using the Shapiro-Wilk
test), and as the number of patients and
associated percentages for categorical
parameters. Comparisons of patient
characteristics between groups were
made using the chi-squared or Fisher’s
exact tests for categorical variables,
and analysis of variance (ANOVA) or
the Kruskal-Wallis test for quantitative
parameters (homoscedasticity verified
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Table I.
Total (n=102)

Infliximab (n=20)

Demographic characteristics					
Age at diagnosis, mean ± SD
41.9 ± 13.3
40.7 ± 10.0
Duration of evolution
7.4 ± 9.0
8.3 ± 8.6
Women, n (%)
40 (39.2)
8 (40.0)
Number of previous DMARDs
1.45 ± 0.79
1.70 ± 0.98
Corticotherapy
36 (35.3)
5 (25.0)
CV FHx (MI, stroke)
4 (3.9)
0 (0.0)
Current smokers, n (%)
33 (32.4)
5 (25.0)
Hypertension, n (%)
25 (24.5)
5 (25.0)
BMI, mean ± SD
28.7 ± 6.1
31.4 ± 8.0
Diabetes, n (%)
10 (9.8)
4 (20.0)
Dyslipidaemia (treated), n (%)
12 (11.8)
3 (15.0)
Osteoporosis, n (%)
10 (9.8)
2 (10.0)
Characteristics of the illness 					
Form, n (%)
Axial
9 (8.8)
1 (5.0)
Peripheral
46 (45.1)
8 (40.0)
Peripheral + axial
47 (46.1)
11 (55.0)
DAS28 ESR, mean ± SD
4.1 ± 1.2
4.28 ± 1.25
DAS28 CRP, mean ± SD
4.1 ± 1.0
4.46 ± 0.83
BASDAI, mean ± SD
50.2 ± 24.5
58.23 ± 16.61
CRP, median [IQR]
10.8 [4.2–31.1]
23.0 [10–40.8]

Etanercept (n=47)
45.6
6.9
18
1.64
22
2
16
15
28.3
4
5
5

3
22
22
4.19
4.11
47.30
13.2

± 14.6
± 9.1
(38.3)
± 0.90
(46.8)
(4.3)
(34.0)
(31.9)
± 5.7
(8.5)
(10.6)
(10.6)

(6.4)
(46.8)
(46.8)
± 1.23
± 1.20
± 25.89
[4.6–44.8]

Adalimumab (n=29)
37.3
7.5
10
1.41
8
2
9
5
27.5
2
4
2

5
13
11
4.01
3.96
46.18
5.6

p

± 12.7
± 9.6
(34.5)
± 0.78
(27.6)
(6.9)
(31.0)
(17.2)
± 4.4
(6.9)
(13.8)
(6.9)

0.04
0.63
0.91
0.50
0.12
0.67
0.76
0.36
0.32
0.31
0.78
0.90

(17.2)
(44.8)
(37.9)
± 1.14
± 0.79
± 27.31
[2.8–16.4]

0.52
0.81
0.22
0.24
0.02

SD: standard deviation; DMARD: disease-modifying anti-rheumatic drug; CV FHx: cardiovascular family history; MI: myocardial infarction; BMI: body
mass index; DAS28: Disease Activity Score 28; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; BASDAI: Bath Ankylosing Spondylitis
Disease Activity Index; IQR: interquartile range.

by the Bartlett test). Censored data was
determined using the Kaplan-Meier
method. Log-rank statistic was used in
univariate analysis to assess the prognostic value of patient characteristics.
A Cox proportional-hazards regression
was then applied to evaluate prognostic factors in multivariate analysis, according to univariate results and the
following clinically-relevant parameters (15): age, gender, and number
of disease-modifying anti-rheumatic
drugs (DMARD) and corticosteroid
treatments. The proportional-hazard
hypothesis was verified using the Schoenfeld test and plotting residuals. Interactions between potential predictive
factors were also investigated. Results
were expressed as hazard ratios (HR)
with 95% confidence intervals (CI).
Results
In total, 102 patients were analysed, comprising 62 men (mean age: 44.6±12.6
years) and 40 women (37.8±13.4 years).
The mean PsA evolution was 2.7 years
(0.8–11.2). The most common PsA
forms were peripheral (47/102, 45.1%)
and mixed (46/102, 46.1%).
Mean Disease Activity Score 28
(DAS28) erythrocyte sedimentation

rate (ESR) was 4.1±1.2, median DAS28
C-reactive protein (CRP) was 4.1±1.0,
and mean BASDAI was 50.2±24.5.
Mean CRP was 10.8 mg/L (4.2–31.1),
yet 29.2% of patients exhibited no inflammatory syndromes (CRP <5 mg/L).
Moreover, 19 (17%) were human leukocyte antigen (HLA) B27 carriers.
Mean body mass index (BMI) was
28.7±6.1; 34.2% were obese (BMI >30)
and 35.7% overweight (25 <BMI <30);
10 (9%) were diabetic, 11 (10%) were
current smokers, and 22 (20%) former
smokers.
Of the 102 patients, 96 had received
disease-modifying treatments, predominantly MTX (80 [76.9%]), then
sulfasalazine (38 [36.5%]) then leflunomide (12 [11.5%]), in order of frequency; 36 patients (35%) had received
corticosteroid therapy, which was continued during anti-TNF treatment in 32
(88.9%) at a dose of 6.3 mg (1.5–13).
The anti-TNF treatment was etanercept
in 47 cases (45.2%), predominantly
alone (38 [80.9%]), or combined with
MTX in nine (19.1%). The other antiTNF treatments administered were
adalimumab for 29 (27.9%), as monotherapy in 20 (69.0%) and combined
with MTX in nine (31.0%), infliximab
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in 20 (19.2%), as monotherapy (16
[80%]) or combined with MTX (four
[20%]), and golimumab in six [5.8%]
all combined with MTX.
The patients’ characteristics did not
differ according to initiation of antiTNF treatment except for age (p=0.04)
and CRP level (p=0.02).
Response
Response was assessed at 6 months:
14% of patients were EULAR non-responders, 19.2% demonstrated moderate EULAR response, and 66.6% good
EULAR response. Two-thirds of patients with isolated axial PsA exhibited
50% BASDAI improvement. Similar
proportions of good or moderate response were observed in all anti-TNF
groups: (infliximab: 55%; adalimumab:
48.3; etanercept 55.3%; p=0.82). Patient characteristics (age, gender, BMI,
tobacco use, disease activity score, and
associated disease-modifying treatment or corticosteroid therapy) did not
differ between responders and nonresponders in the peripheral or mixed
PsA patients, except for higher CRP
levels observed in responder patients
(17.4 [5.6–45.0] vs. 8.9 [2.9–17.2])
(Table II).
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Table II. Predictive factors of response in patients with peripheral or mixed PsA.
No EULAR
response

Good or moderate
EULAR response

Age at diagnosis, mean±SD
43.5 ± 13.6
40.7 ± 13.5
Women, (%)		37.8%		37.3%
Duration of evolution, years mean ± SD
6.3 ± 8.6
8.4 ± 9.4
BMI, meanSD
30.1 ± 6.4
28.2 ± 5.9
Current smokers, (%)		31.1%		31.4%
Number of previous DMARDs
1.33 ± 0.77
1.57 ± 0.83
Corticosteroid therapy (%)		35.6%		38.0%
ESR, meanSD
20.9 ± 22.4
30.5 ± 26.9
CRP, median [IQR]
8.9 [2.9 – 17.2]
17.4 [5.6 – 45.0]

p
0.32
0.96
0.14
0.27
0.98
0.15
0.81
0.08
0.01

EULAR: European League Against Rheumatism; SD: standard deviation; DMARD: disease-modifying anti-rheumatic drug; BMI: body mass index; DAS28; ESR: erythrocyte sedimentation rate; CRP:
C reactive protein; IQR: interquartile range.

Retention rate of first anti-TNF
treatment
A total of 35 (34.3%) had their treatment
discontinued: 29 for inefficacy and the
other six due to gastric adenocarcinoma,
interstitial pulmonary syndrome, worsening chronic obstructive bronchopneumopathy, psoriasis, one occurrence of
plantar fibromatosis, and one attempted
suicide by self-immolation.
Overall, the median duration of antiTNF retention was 76.5 months. The
hazard ratios (HR) for treatment cessation did not significantly differ between the soluble receptor and monoclonal antibody groups (HR=1.35
[0.96–1.93], p=0.08) (Figs. 1-2). After
5 years, approximately 30.8% of the
etanercept patients and 68.8% of monoclonal antibody patients (adalimumab
71.2%; infliximab 67.2%) were still receiving their respective treatments.
Combining with MTX did not prolong
the overall retention rate (HR=0.85
[0.37–1.96], p=0.71). Analysis according to anti-TNF drug revealed no
difference in favour of either etanercept (HR=1.23 [0.41–3.71], p=0.72)
or monoclonal antibodies (HR=0.69
[0.19–2.45], p=0.57).
Predictive factors of treatment
discontinuation
Based on previous findings in the literature, we assessed age, gender, concomitant inflammatory syndrome,
weight, BMI, current smoking status,
and initial corticosteroid therapy as
predictive factors of treatment discontinuation. Only tobacco use turned
out to be predictive of discontinuation
(p=0.03).

Fig. 1. Time to treatment discontinuation.

Retention rate of second anti-TNF drug
In total, 34 patients received a second
anti-TNF drug, which was maintained
in 25 and discontinued in the remaining nine after an average of 7.7 months.
Assay of anti-TNF drugs and
anti-TNF antibodies
Monoclonal antibodies. Of the 14 patients treated with infliximab, three
were started on a different treatment
due to inefficacy. In these three cases,
infliximab could not be assayed while
high levels of anti-infliximab antibod-

Fig. 2. Time to treatment discontinuation according to anti-TNF drug.
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ies were present (>250 IU). Two of the
12 patients treated with adalimumab
also had their treatment changed, with
adalimumab unassayable in one, who
exhibited anti-adalimumab antibodies,
and the other patient exhibiting normal
values, with no antibodies, despite the
treatment having been changed due to
inefficacy. In the other patients, the
adalimumab assay revealed a value of
12 mg/L.
Soluble receptor. Etanercept was assayed in 22 patients, seven of whom
were started on a different treatment
due to inefficacy, with one exhibiting
anti-etanercept antibodies and low serum levels. However, the etanercept
assay (4.5±2.4mg/L vs. 4.1±0.5mg/L,
p=0.26) revealed no difference between
patients whose treatment was changed
and those not.
Discussion
In our observational study, 85.8% of
patients were responders according to
the EULAR criteria. Our results were
similar to those published by other
studies applying the EULAR response
criteria. In the IMPACT study, for example, which assessed the efficacy of
infliximab on PsA and skin psoriasis,
89% of patients were EULAR responders at 16 weeks (21). In the RESPONSE
study evaluating the effect of infliximab combined with MTX compared to
MTX alone, 98% of the combination
patients were EULAR responders vs.
72.9% of those receiving MXT alone
(22). In the GO-REVEAL study, 64%
of the patients receiving 50mg of golimumab were responders at 24 weeks, as
were 78% of those receiving 100 mg, in
comparison with 24% of the patients receiving the placebo (23). The EULAR
responses were higher in our series than
those of other registers. Good and moderate EULAR responses were observed,
respectively, in 54% and 27% in the
DANBIO registry, in 55% and 20% in
the SSTAG register, and in 38% each in
the BSRBR registry (12-14).
The median retention rate of the first
anti-TNF treatment in our study was
higher than those previously published.
At 6.4 years, it was much higher than
that reported in the DANBIO registry or the recently-published Lille se-

ries, where the median retention time
was 2 years (14-24). In our study, despite there being no significant difference between the different treatment
groups, etanercept was associated with
the worst therapeutic retention. We reported 5-year retention rates of 30.8%,
67.2%, and 71.2% for etanercept, infliximab, and adalimumab, respectively,
in contrast to the results of a previous
single-centre study involving 65 patients, reporting corresponding rates of
76%, 56.7%, and 50% (25). However,
in the British registry for psoriasis,
etanercept was recorded to produce the
worst retention compared to infliximab
and adalimumab (26).
Although MTX did not enhance the
efficacy of the anti-TNF drug in PsA,
either in randomised trials or observational studies, some have suggested that
it could increase the retention time of
anti-TNF treatment (26). In the Norwegian Anti-Rheumatic Drug (NORDMARD) register, combination with
MTX prolonged survival under antiTNF treatment (p=0.07), markedly so
for infliximab (p=0.01) and in a more
moderate capacity for adalimumab
(p=0.12). With etanercept, however,
no benefit was observed (p=0.79) (18).
Treatment discontinuation was most
often secondary to adverse effects, and
the authors suggested that MTX could
prevent the formation of anti-drug antibodies (18). In the Swedish registry,
MTX was also associated with a longer
retention time (odds ratio [OR]: 0.64
[95% CI: 0.39–0.95]) due to fewer adverse effects (HR: 0.24 [0.11–0.52])
(13). In the Danish registry, absence of
MTX was also associated with more
treatment discontinuations (HR: 1.37
[1.07–1.75]), once again due to intolerance rather than treatment inefficacy
(15). Conversely, in both the Canadian
registry and our study, the presence of
MTX did not affect anti-TNF treatment
survival (28).
In our study, tobacco use was the only
predictive factorof anti-TNF treatment
discontinuation. The role of smoking
had already been analysed in the DANBIO registry (17). Responses to antiTNF treatment were weaker at 6 months
in smokers (good EULAR response
rates in 23% vs. 34%), who also exhib1063

ited weaker treatment adherence (1.56
[0.97–2.15] years vs. 2.43 [1.88–2.97]
years). This was observed primarily in
the infliximab (HR: 1.62 [1.06–2.48])
and etanercept (HR: 1.74 [1.14–2.66])
patients, though not for adalimumab
(HR: 0.80 [0.52–1.23]). Smoking at
baseline was also identified as an independent predictive factor of drug
discontinuation in the NOR-DMARD
register (HR: 1.52 [1.08–1.13]) (16).
It was also a predictive factor of discontinuation in the British registry of
psoriasis in terms of anti-TNF-treated
patients (26).
Though only a small number of antiTNF drug assays were performed in our
study, we found no difference in etanercept concentrations between patients
whose treatment had been changed due
to inefficacy and those not. In rheumatoid polyarthritis, lower etanercept concentrations were documented in nonresponders than responders (29). In addition, the etanercept levels were higher
in both groups than the minimum efficacious dose reported by Daien (3.1
mg/L) (30). The adalimumab levels
observed in our good-responder patients were well over the optimal values
reported for managing either psoriasis
(3.51–7.00 mg/L) or rheumatoid arthritis (5–8 mg/mL) (31; 32). Lastly,
four patients whose treatment had been
changed exhibited anti-drug antibodies,
thereby justifying the therapeutic decision taken.
References

1. COATES LC, TILLETT W, CHANDLER D et al.:
The 2012 BSR and BHPR guideline for the
treatment of psoriatic arthritis with biologics.
Rheumatology 2013; 52: 1754-7.
2. GOSSEC L, SMOLEN JS, RAMIRO S et al.:
European League Against Rheumatism (EULAR) recommendations for the management
of psoriatic arthritis with pharmacological
therapies: 2015 update. Ann Rheum Dis 2016;
75: 499-510.
3. COATES LC: Therapy strategies in psoriatic
arthritis. Clin Exp Rheumatol 2015; 33 (Suppl. 93): S70-2.
4. GOSSEC L, SMOLEN JS: Treatment of psoriatic arthritis: management recommendations.
Clin Exp Rheumatol 2015; 33 (Suppl. 93):
S73-7.
5. WENDLING D, LUKAS C, PACCOU J et al.:
Recommendations of the French Society for
Rheumatology (SFR) on the everyday management of patients with spondyloarthritis.
Joint Bone Spine 2014; 81: 6-14.
6. KÖHM M, BURKHARDT H, BEHRENS F:

Psoriatic arthritis treated by anti-TNFs / M. Soubrier et al.
Anti-TNF-α-therapy as an evidence-based
treatment option for different clinical manifestations of psoriatic arthritis. Clin Exp
Rheumatol 2015; 33 (Suppl. 93): S109-14.
7. ASH Z, GAUJOUX-VIALA C, GOSSEC L et
al.: A systematic literature review of drug
therapies for the treatment of psoriatic arthritis: current evidence and meta-analysis
informing the EULAR recommendations for
the management of psoriatic arthritis. Ann
Rheum Dis 2012; 71: 319-26.
8. RAMIRO S, SMOLEN JS, LANDEWÉ R et al.:
Pharmacological treatment of psoriatic arthritis: a systematic literature review for the
2015 update of the EULAR recommendations for the management of psoriatic arthritis. Ann Rheum Dis 2016; 75: 490-8.
9. PACCOU J, WENDLING D: Current treatment
of psoriatic arthritis: update based on a systematic literature review to establish French
Society for Rheumatology (SFR) recommendations for managing spondyloarthritis. Joint
Bone Spine 2015; 82: 80-5.
10. LEMOS LL, DE OLIVEIRA COSTA J, ALMEIDA
AM et al.: Treatment of psoriatic arthritis with
anti-TNF agents: a systematic review and
meta-analysis of efficacy, effectiveness and
safety. Rheumatol Int 2014; 34: 1345-60.
11. BANDINELLI F, BONACCI E, MATUCCICERINIC M: Ultrasound-integrated tight control in early psoriatic arthritis during adalimumab treatment. Clin Exp Rheumatol 2013;
31: 440-2.
12. SAAD AA, ASHCROFT DM, WATSON KD et
al.: BSRBR. Efficacy and safety of anti-TNF
therapies in psoriatic arthritis: an observational study from the British Society for
Rheumatology Biologics Register. Rheumatology 2010; 49: 697-705.
13. KRISTENSEN LE, GÜLFE A, SAXNE T et al.:
Efficacy and tolerability of anti-tumour necrosis factor therapy in psoriatic arthritis
patients: results from the South Swedish Arthritis Treatment Group register. Ann Rheum
Dis 2008; 67: 364-9.
14. GLINTBORG B, ØSTERGAARD M, DREYER L
et al.: Treatment response, drug survival, and
predictors thereof in 764 patients with psoriatic arthritis treated with anti-tumor necrosis
factor α therapy: results from the nationwide

Danish DANBIO registry. Arthritis Rheum
2011; 63: 382-90.

15. GLINTBORG B, OSTERGAARD M, KROGH NS
et al.: Clinical response, drug survival, and
predictors thereof among 548 patients with
psoriatic arthritis who switched tumor necrosis factor ˛ inhibitor therapy: results from
the Danish Nation wide DANBIO Registry.
Arthritis Rheum 2013; 65: 1213-23.
16. FAGERLI KM, LIE E, van der HEIJDE D et al.:
Switching between TNF inhibitors in psoriatic arthritis: data from the NOR-DMARD
study. Ann Rheum Dis 2013; 72: 1840-4.
17. HØJGAARD P, GLINTBORG B, HETLAND ML
et al.: Association between tobacco smoking
and response to tumour necrosis factor α inhibitor treatment in psoriatic arthritis: results
from the DANBIO registry. Ann Rheum Dis
2015; 74: 2130-6.
18. FAGERLI KM, LIE E, van der HEIJDE D et
al.: The role of methotrexate co-medication
in TNF-inhibitor treatment in patients with
psoriatic arthritis: results from 440patients
included in the NOR-DMARD study. Ann
Rheum Dis 2014; 73: 132-7.
19. TAYLOR W, GLADMAN D, HELLIWELL P et
al.: Classification criteria for psoriatic arthritis: development of new criteria from a large
international study. Arthritis Rheum 2006;
54: 2665-73.
20. HARRELL FE Jr et al.: Multivariable prognostic models: issues in developing models,
evaluating assumptions and adequacy, and
measuring and reducing errors. Statist Med
1996; 15: 361-87.
21. ANTONI C, KAVANAUGH A, KIRKHAM B et
al.: Sustained benefits of infliximab therapy
for dermatologic and articular manifestations
of psoriatic arthritis. Arthritis Rheum 2005;
52: 1227-36.
22. BARANAUSKAITE A, RAFFAYAVÁ H, KUNGUROV N et al.: Infliximab plus methotrexate is superior to methotrexate alone in the
treatment of psoriatic arthritis in methotrexate-naive patients: the RESPOND study. Ann
Rheum Dis 2012; 71: 541-8.
23. KAVANAUGH A, McINNES I, MEASE P et al.:
Golimumab, a new human tumor necrosis
factor α antibody, administered every four
weeks as a subcutaneous injection in psoriatic

1064

arthritis. Arthritis Rheum 2009; 60: 976-86.
24. SOUBRIER AS, BELE-PHILIPPE P, CORTET
B et al.: Treatment response, drug survival
and safety of anti-tumour necrosis factor α
therapy in 193 patients with psoriatic arthritis: a twelve-year “real life” experience. Joint
Bone Spine 2015; 82: 31-7.
25. SAOUGOU I, MARKATSELI TE, PAPAGORAS
C et al.: Sustained clinical response in psoriatic arthritis patients treated with anti-TNF
agents: a 5-year open-label observational cohort study. Semin Arthritis Rheum 2011; 40:
398-406.
26. WARREN RB, SMITH CH, YIU ZZ et al.:
Differential drug survival of biologic therapies for the treatment of psoriasis: a prospective observational cohort study from the British Association of Dermatologists Biologic
Interventions Register (BADBIR). J Invest
Dermatol 2015; 135: 2632-40.
27. BEHRENS F, CAÑETE JD, OLIVIERI I et al.:
Tumour necrosis factor inhibitor monotherapy vs combination with MTX in the treatment
of PsA: a systematic review of the literature.
Rheumatology (Oxford) 2015; 54: 915-26.
28. HOA S, CHOQUETTE D, BESSETTE L et al.:
Comparing adalimumab and etanercept as
first line agents in patients with psoriatic arthritis: data from the Rhumadata clinical database and registrery. Arthritis Rheum 2013;
65 (Suppl. 10): S145.
29. JAMNITSKI A, KRIECKAERT CL, NURMOHAMED MT et al.: Patients non-responding
to etanercept obtain lower etanercept concentrations compared with responding patients. Ann Rheum Dis 2012; 71: 88-91.
30. DAÏEN CI, DAÏEN V, PARUSSINI E et al.:
Etanercept concentration in patients with
rheumatoid arthritis and its potential influence on treatment decisions: a pilot study.
J Rheumatol 2012; 39: 1533-8.
31. MENTING SP, COUSSENS E, POUW MF et
al.: Developing a therapeutic range of adalimumab serum concentrations in management
of psoriasis: a step toward personalized treatment. JAMA Dermatol 2015; 151: 616-22.
32. POUW MF, KRIECKAERT CL, NURMOHAMED
MT et al.: Key findings towards optimising
adalimumab treatment: the concentrationeffect curve. Ann Rheum Dis 2015; 74: 513-8.

