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Abstract
Objective

To update the 2011 Italian Society of Rheumatology (SIR) recommendations for the use of biologics and other novel 
agents in the treatment of psoriatic arthritis (PsA).

Methods
To create this new set of recommendations, the SIR “Spondyloartritis and Psoriatic Arthritis study group – A. Spadaro” 
went through the following steps: literature search, identification of the items of interests for each of the four previously 

identified clinical domains of PsA and the different treatment phases, achievement of the consensus on all topics, and 
generation of the recommendations.

Results
An update on the available evidence on all of the biologics and new small molecules tested in PsA is reported, comprising 
the data for each of the individual articular manifestation. Indications for therapy inclusion criteria, choice of the drug, 

disease assessment, response definition, therapy failure management, and disease remission management for PsA 
peripheral joint arthritis, enthesitis, dactylitis, and spondylitis are provided. Suggestions for the treatment of patients 

with PsA and concomitant extra-articular manifestations are also given.

Conclusion
These evidence-based recommendations may be used for guidance in the complex and fast-evolving field of the treatment 

of PsA.
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Background
Psoriatic arthritis (PsA) is the articular 
component of psoriatic disease (PD), a 
multi-organ disorder affecting patients 
with psoriasis, or with a genetic predis-
position to this skin condition (1). PsA 
phenotypical manifestations are highly 
heterogeneous, in terms of both articular 
involvement and severity of disease. Pa-
tients with PsA may have various com-
binations of peripheral synovitis, dac-
tylitis, enthesitis, and spondylitis, and 
each of these manifestations may vary 
in terms of extension, inflammation in-
tensity, therapy response, and evolution. 
Therefore, the treatment of PsA should 
be individually tailored according to ar-
ticular features, other clinical manifes-
tations of PD, comorbidities, patient’s 
general condition, and, last but not least, 
the patient’s opinion. The first step for 
a correct therapy of a PsA patient is to 
have a full picture of the case, followed 
by a reasoned and patient-shared choice 
among a number of therapeutic options. 
There are many disease-modifying anti-
rheumatic drugs (DMARDs) for the 
treatment of PsA currently available 
in Italy, and others will be available 
in the next few years. The DMARDs 
have been recently classified into three 
groups according to their pharmacologi-
cal structure and mechanism of action: 
conventional synthetic (csDMARDs), 
targeted synthetic (tsDMARDs), and 
biologic (bDMARDs) (2). Methotrexate 
(MTX), leflunomide (LEF), sulphasala-
zine (SSZ), and cyclosporine A (CsA) 
are the csDMARDs available for PsA 
therapy, apremilast (APR) is the only 
tsDMARD, the TNF-inhibitors (TNFis) 
[adalimumab (ADA), certolizumab 
pegol (CZP), etanercept (ETA), goli-
mumab (GOL), and infliximab (IFX)], 
ustekinumab (UST), and secukinumab 
(SEC) are the bDMARDs. IFX and ETA 
are also available in Italy as biosimilars.
To provide guidance for the therapy of 
adult PsA patients, the Italian Society 
of Rheumatology (SIR) published its 
first recommendations on how to use 
bDMARDs in this disorder in 2006 (3), 
which were then updated in 2011 (4). 
Hereinafter, a second update, which in 
addition to all of the biologics includes 
the only tsDMARD currently avail-
able, is presented.

Methods
In 2015, the SIR appointed the steer-
ing committee of its “Spondyloartritis 
and Psoriatic Arthritis study group – A. 
Spadaro” to update the Italian recom-
mendations for the use of biologics in 
PsA. This group and other five rheu-
matologists with a recognised expertise 
in this disease, convened to agree on 
a strategic plan and designed the fol-
lowing roadmap. In order to provide a 
view of the current landscape as com-
prehensive as possible, it was decided 
that, in addition to the bDMARDS, also 
the novel non-biological drugs were to 
be considered. Although trials address-
ing the use of biosimilars in PsA have 
never been performed, the equivalence 
principle adopted by most of the regu-
latory agencies allows the prescription 
of these compounds also in this disor-
der, and this had to be accounted for. 
As both the European League against 
Rheumatism (EULAR) and the Group 
for Research and Assessment of Pso-
riasis and Psoriatic Arthritis (GRAPPA) 
had just published the update of their 
recommendations for the treatment of 
PsA (5, 6), and the respective literature 
reviews (7-12), a further comprehen-
sive systematic literature review (SRL) 
was considered unnecessary. Instead, to 
pick up relevant studies not included in 
the mentioned reviews, a search of the 
literature on the topic of the therapy of 
PsA limited to the 2014–2016 period 
was scheduled. This research had to 
be performed through PubMed for the 
published manuscripts and manually for 
the abstract presented at the 2015 and 
2016 EULAR and American College of 
Rheumatology (ACR) meetings.
Whenever possible, the recommenda-
tions were to be based on evidence. We 
used the well-known level of evidence 
developed by the US Agency for Health 
Care Policy and Research (AHCPR, 
now the US Agency for Health Research 
and Quality, AHRQ) (Table I) (13).
The participants decided to subdivide 
the task force into four small subgroups, 
each in charge of only one of the main 
articular manifestations of PsA: periph-
eral synovitis, enthesitis, dactylitis, and 
spondylitis. The steps to make the rec-
ommendations were the following: eval-
uation of the previously published SLRs, 
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literature research for the period not en-
compassed by these reviews, indication 
of when to start any specific bDMARD 
or the tsDMARD and definition of the 
minimal response criteria, management 
of the failures to bDMARDs or the ts-
DMARD (considering lack of efficacy 
and toxicity independently), and man-
agement of disease remission. Given the 
heterogeneity of PD, it was also decided 
to provide the most relevant information 
on the effect of the various drugs in the 
main extra-articular manifestations in a 
separate section.
The recommendations generated by 
the four panels of experts had to be 
approved by the entire task force. In 
a modified nominal group technique, 
all group members were to be engaged 
in round-robin feedback sessions until 
achieving a full consensus. Finally, as 
the importance of the patient’s point of 
view in the treatment decisions is wide-
ly recognised, it was decided to involve 
a patient representative.

Drugs for the therapy of PsA
TNF-inhibitors
Five originator compounds are cur-
rently licensed in Italy for the treatment 
of active PsA resistant to csDMARDs. 
ETA (Enbrel®), a dimeric fusion pro-
tein consisting of the extracellular por-
tion of the human p75 TNF- receptor 
linked to the Fc portion of a human 
IgG1, is administered subcutaneously 
at a dose of 25 mg twice weekly or of 
50 mg once a week. IFX (Remicade®), 
a chimerical human-murine monoclo-
nal anti-TNF IgG1 antibody, is admin-
istered intravenously, usually at a dose 
of 5 mg/kg every 8 weeks. ADA (Hu-
mira®), a fully humanised monoclonal 
anti-TNF-α antibody, is administered 
subcutaneously at a dose of 40 mg 
every other week. GOL (Simponi®), is 
a human monoclonal anti-TNF-α an-
tibody given monthly as a 50 mg sub-
cutaneous injection. CZP (Cimzia®) is 
a pegylated monoclonal anti-TNF-α 
antibody that is administered subcuta-
neously at a dose of 400 mg initially 
and at week 2 and 4, followed by 200 
mg every other week. A list of the most 
relevant randomised controlled trials 
(RCTs) on these drugs published up to 
December 2016 is shown in Table II. 

All of the TNFis, with the exception of 
GOL and CZP, are licensed in Italy also 
for the treatment of psoriasis. The ef-
ficacy data of these five TNFis on the 
various manifestations of PsA are re-
ported in the specific sections.
Currently, in addition to these origi-
nators, there are two IFX biosimilars 
(Remsina® and Inflectra®) and one 
ETA biosimilar (Benepali®) that can be 
used in Italy to treat PsA on the basis 
of the equivalence principle. However, 
no RCT has ever studied the effects of 
these TNFi biosimilars in PsA.

IL-23 inhibitors
UST (Stelara®), a fully humanised IgG 
1κ monoclonal antibody that binds the 
common p40 subunit shared by IL-12 
and IL-23, is the only IL-23 inhibitor 
available in Italy for the therapy of ac-
tive resistant PsA. This drug is given 
subcutaneously at a dose of 45 mg ini-
tially at time 0 and after four weeks, and 
then every 12 weeks. In patients weigh-
ing 100 kg or more the recommended 
dose is 90 mg. The RCTs showing the 
effects of UST in PsA are reported in 
Table III. Its efficacy data on the vari-
ous manifestations of PsA are reported 
in the specific sections. UST is also 
authorised in Italy for the treatment of 
psoriasis.
Guselkumab and tildrakizumab are two 
monoclonal antibodies targeting the p19 
subunit of IL-23 that have shown to be 
highly effective in the treatment of pso-
riasis (39). No studies of these agents in 
PsA have been published so far.

IL-17 inhibitors
SEC (Cosentyx®) is a fully humanised 
monoclonal antibody targeting IL-17A 

that has been recently licensed in Italy 
for the therapy of recalcitrant PsA. It is 
administered at a loading dose of 150 
mg subcutaneously every week for five 
times, followed by a maintenance dose 
of 150 mg every four weeks. In pa-
tient failure to TNFi the recommended 
dose of SEC is 300 mg, with the same 
schedule. The most relevant RCTs ex-
amining the effects of SEC in PsA are 
listed in Table III. Its efficacy data on 
the various manifestations of PsA are 
reported in the specific sections. SEC 
is also authorised in Italy for the treat-
ment of psoriasis.
Brodalumab, a human monoclonal an-
tibody against interleukin-17 receptor 
A, has proved effective in controlling 
PsA manifestations in a phase II RCT 
(43). At present, however, the commer-
cialisation process of this medication 
has been questioned because of unex-
pected adverse events (suicidal idea-
tions), thus its future is uncertain.
Ixekizumab (IXE) is a recombinant 
humanised monoclonal antibody di-
rected against IL-17A whose efficacy 
has already been proven by phase III 
RCTs both in psoriasis (39) and PsA 
(44). In the PsA trial (called SPIRIT-
P1) patients naïve to biologics were 
randomised to receive subcutaneously 
IXE at 80 mg every two (n=103) or 
every four weeks (n=107), ADA at 
standard dose (n=101), and placebo 
(n=106). ACR20 response at week 
24 was achieved by 62.1, 57.9, 57.4, 
30.2% of the patients treated with 
IXE every two weeks, IXE every four 
weeks, ADA, and placebo, respectively 
(statistically significant differences vs. 
placebo). IXE at both dose regimens 
and ADA were also significantly more 

Table I. Grading of evidence as recommended by US Agency for Health Research and 
Quality (AHRQ).

Source of evidence Level of Strength of
 evidence recommendation

Meta-analysis of randomised controlled trials Ia A or less
At least one randomised controlled trial Ib A or less
At least one well-designed controlled study without randomisation IIa B or less
At least one other type of well-designed quasi-experimental study IIb B or less
Well-designed non-experimental studies, such as comparative studies, III B or less 
   correlational studies, and case studies 
Expert committee reports or opinions and/or clinical experiences IV C 
   of respected authorities 
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efficacious than placebo in improving 
dactylitis, enthesitis, and patient re-
ported outcomes, and in reducing rate 
of radiographic progression. In this tri-
al, the safety profile of IXE was similar 
to that reported in the psoriasis trial, 
with a small number of cases of oral 
candidiasis and neutropenia. An RCT 
of IXE in PsA patient with insufficient 
response to TNFis is ongoing.

Small molecule drugs
Small molecules are synthetic oral 
drugs that act at level of intracellular 
signalling and, as a results, modulate the 
release of a large number of cytokines.
APR (Otezla®), a drug that specifically 
targets phosphodiesterase 4 (PDE4), 
has been recently approved in Italy for 
the therapy of PsA. Its recommended 
dose is 30 mg twice a day orally. A 
number of RCTs that examined this 
drug have been published (Table III). 
Its efficacy data on the various mani-
festations of PsA are reported in the 
specific sections.
Tofacinitib (TOF) is an inhibitor of the 
Janus-kinases (JAKs) with a strong ef-

fect on JAK-1 and JAK-3 and a weak 
one on JAK-2. It has been approved for 
the therapy of rheumatoid arthritis (RA) 
by the Food and Drug Administration, 
but in Europe its license for RA is still 
pending, due to safety concerns. In pso-
riasis TOF has proven to be very effec-
tive (54). With regard to PsA, the data 
of a phase III RCT recently reported at 
the 2016 ACR meeting (55) have shown 
an ACR20 response at three months of 
50.5% and 60.6% for TOF 5 mg BID 
and 10 mg BID, respectively (signifi-
cantly higher than placebo and similar 
to a comparison group of ADA-treated 
patients). In TOF-treated patients, a sig-
nificant (vs. placebo) improvement was 
also seen in dactylitis at the dose of 10 
mg BID and the 12-month radiographic 
progression was lower in these patients 
than in the placebo-treated patients (but 
the difference was not significant). In 
this study, no relevant new safety signal 
was recorded.

Other biological agents tested in PsA
Abatacept (ABA) is a selective T-cell 
co-stimulation modulator that can be 

used for the treatment of RA. The ef-
ficacy and safety of this drug in PsA has 
been assessed by phase II RCT (56). 
One-hundred and seventy patients with 
active PsA resistant to csDMARD or 
TNFis were randomised (1:1:1:1) to 
receive placebo or ABA at doses of 3 
mg/kg, 10 mg/kg, or 30/10 mg/kg (2 
initial doses of 30 mg/kg, followed by 
10 mg/kg) on days 1, 15, and 29 and 
then once every 28 days. Proportions of 
patients achieving an ACR20 response 
were 19%, 33%, 48%, and 42% in the 
placebo, the ABA 3 mg/kg, the ABA 
10 mg/kg, and the ABA 30/10 mg/kg 
groups, respectively. ABA induced an 
ACR20 response regardless of prior 
use of TNFis, but at 10 mg/kg the pro-
portion of patients attaining an ACR20 
response was higher in patients that had 
previously not been exposed to anti-
TNF-α agents compared to those who 
had been exposed (56% vs. 31%). The 
safety profiles were similar among the 
treatment arms and comparable to those 
reported in studies of ABA in RA. A 
phase III RCTs on ABA in PsA has just 
been completed and its results presented 

Table II. Main RCTs of the TNFis in psoriatic arthritis.
 
Drug: trial acronym (ref.) Compared drugs Type of patients (number) Primary end points (time)

Etanercept:
na (14) ETA 25 mg x 2 week vs. PLO NSAID or DMARD failure (60) PsARC (12w), radiographic score
   change (12m)
na (15, 16) ETA 25 mg x 2 week vs. PLO NSAID or DMARD failure (205) ACR20 (24),  radiographic score
   change (12m)
PRESTA (17) ETA 50 mg x week vs. ETA NSAID or DMARD failure (752) Physician’s global assessment of 
 25 mg x 2 week  psoriasis

Infliximab:
IMPACT (18-20) IFX 5 mg/kg at week 0, 2, 6 DMARD failure (104) ACR20 (16w),  radiographic score
 and then every 8 weeks vs. PLO  change (50w)
IMPACT2 (21-23) IFX 5 mg/kg at week 0, 2, 6 DMARD failure (200) ACR20 (16w),  radiographic score
 and then every 8 weeks vs. PLO  change (24-54w)
RESPOND (24) IFX 5 mg/kg (after loading dose NSAID or DMARD failure  ACR20 (16w)
 +MTX 15 mg/week vs. MTX MTX naïve (105) 
 15 mg/week 

Adalimumab
ADEPT (25, 26) ADA 40 mg every 2 weeks vs. PLO NSAID or MTX failure (113) ACR20 (12w), radiographic score
   change (24w)
na (27) ADA 40 mg every 2 weeks vs. PLO DMARD failure (100) ACR20

Golimumab
GO REVEAL (28-31) GOL 100 mg every 4 weeks vs. NSAID or DMARD failure (415) ACR20 (14w), radiographic score 
 GOL 50 mg every 4 weeks vs. PLO  change (24w)

Certolizumab
RAPID-PSA (32, 33) CZP 400 mg every 4 weeks vs. DMARD or TNFi failure (409) ACR20 (12w), radiographic score 
 CZP 200 mg every 2 weeks vs. PLO  change (24w)

ETA: etanercept; IFX: infliximab; ADA: adalimumab; GOL: golimumab; CZP: certolizumab pegol; PLO: placebo; NSAIDs: non-steroidal anti-inflamma-
tory drugs; DMARD: disease-modifying anti-rheumatic drug; ACR20: American College of Rheumatology 20%.
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in the 2016 ACR meeting (57). At week 
24, ACR20 response was achieved in 
39.4% of the patients treated with sub-
cutaneous ABA 125 mg weekly and in 
22.3% of the placebo-treated patients 
(p<0.001). ABA was also superior to 
placebo on radiographic progression 
and its safety profile was similar to pla-
cebo. Altogether these data suggest that 
ABA will be an effective and safe thera-
peutic option for patients with PsA.
Rituximab (RTX) is an anti-CD20 an-
tibody widely used for the treatment 
of RA. In a small exploratory study on 
nine PsA patients, an ACR20 response 
was attained in 33% of the patients 
(58). As RTX might have some effica-
cy in PsA, the conduction of a formal 
RCT may be warranted.
Tocilizumab, an anti IL-6R monoclonal 
antibody, has been assessed in only a 
few patients with active PsA with con-
tradictory results (59-61). As it might 
be effective in some patients, further 
investigation may be warranted.
Clazakizumab (CLA) is a monoclonal 
antibody with high affinity and speci-
ficity for IL-6. The efficacy and safety 
of this drug in PsA has been assessed 
by a phase II RCT (62). A total of 165 
patients were randomised (1:1:1:1) to 
receive subcutaneous placebo or CLA 
25 mg, 100 mg, or 200 mg every four 
weeks, with or without MTX. At week 
16, the ACR20 response rate was sig-
nificantly higher versus placebo only 
with CLA 100 mg (52.4% vs. 29.3%; 
p=0.039). For the other doses the 
ACR20 response was higher in the 

CLA-treated patients than in placebo-
treated patients, but the difference was 
not significant. CLA significantly im-
proved also enthesitis and dactylitis, 
with minimal improvements in skin 
disease. The drug was well tolerated. 
Despite the lack of a dose response, the 
results of this study seem to suggest 
that CLA is effective in PsA. Further 
studies are needed.

Safety profile of the bDMARDs 
and the tsDMARD registered in 
Italy for the treatment of PsA
TNFis
The safety data derived from the RCTs 
of ADA, ETA, GOL, and IFX have al-
ready been reported in the 2011 SIR 
recommendations on the use of biolog-
ics in PsA (4). No new safety signals for 
these four TNFis have emerged from 
the open-label extensions of their RCTs 
and from observational cohorts of reg-
istries. CZP, the last marketed origina-
tor TNFi, has shown a safety profile 
similar to that of the other TNFis (32). 
The well-known contraindications to 
TNFi therapy apply to all of them, as 
well as the established pre-treatment 
screening procedures (4). A malig-
nancy occurrence over the previous 
five years is considered as one of these 
contraindications, and the summary of 
product characteristics (SPC) of all of 
the TNFis warn against using the drug 
in these cases. However, many experts 
in biologic therapy argue that, after 
more than 15 years of TNFi use, there 
is enough evidence to think that these 

drugs are safe in patients with a previ-
ous cancer. For PsA, robust data on this 
issue are still lacking, but it is worth 
mentioning that in patients with psoria-
sis treated with TNFis the risk of ma-
lignancy and of progression of previous 
malignancy is not significantly higher 
than in non-treated patients (63). In our 
opinion, in patients with severe active 
PsA not responsive to other therapies, 
the beneficial effects of TNFi therapy 
are likely to outweigh the risk of malig-
nancy. Accordingly, in selected cases of 
PsA patients with a previous malignan-
cy, TNFis might be used (strength of 
recommendation: C). Decision shared 
with the patient, permission of the on-
cologist, and oncologic follow-up are 
the mandatory requisites for this thera-
peutic approach.

Ustekimumab
In the two main RCTs of UST, rate and 
severity of adverse events (AEs) were 
similar in the study therapy groups and 
in the placebo groups (35, 38). Dur-
ing two years of follow-up, the rate 
of AEs remained consistent with that 
previously recorded in the UST arms; 
severe infections were very uncom-
mon, no cases of active TB or demy-
elinating diseases were reported, and 
the number of malignancy and major 
cardiac events (MACEs) was very low, 
(64). In an international registry with 
a huge number of patients with psoria-
sis (PSOLAR: Psoriasis Longitudinal 
Assessment and Registry), the rate of 
serious infections and malignancies 

Table III. Main RCTs of ustekinumab, secukinumab, and apremilast in psoriatic arthritis. 

Drug: trial acronym (ref.) Compared drugs Type of patients (number) Primary end points (time)

Ustekinumab
na (34) UST 63 mg vs. UST 90 mg vs. PLO NSAID or DMARD or TNFi failure ACR20 (12w)
PSUMMIT1 (35-37) UST 45 mg vs. UST 90 mg vs. PLO NSAID or DMARD failure (615) ACR20 (24w)
PSUMMIT2 (37, 38) UST 45 mg vs. UST 90 mg vs. PLO NSAID or DMARD TNFi failure (312) ACR20 (24w)

Secukinumab
FUTURE1 (40, 41) SEC 150 mg vs. SEC 75 mg vs. PLO NSAID or DMARD or TNFi failure (606) ACR20 (24w)
FUTURE2 (42) SEC 300 mg vs. SEC 150 mg vs. PLO NSAID or DMARD or TNFi failure (312) ACR20 (24w) 

Apremilast
PALACE1 (45-48) APR 30 mg vs. APR 20 mg vs. PBO  DMARD or TNFi (<10%) failure (504) ACR20 (16w)
PALACE2 (49) APR 30 mg vs. APR 20 mg vs. PBO DMARD or TNFi failure (484) ACR20 (16w)
PALACE3 (50) APR 30 mg vs. APR 20 mg vs. PBO DMARD or TNFi failure (505) ACR20 (16w)
PALACE4 (51-53) APR 30 mg vs. APR 20 mg vs. PBO DMARD naïve (527) ACR20 (16w)

UST: ustekinumab; SEC: secukinumab; APR: apremilast; NSAIDs: non-steroidal anti-inflammatory drugs; DMARD: disease-modifying anti-rheumatic 
drug; ACR20: American College of Rheumatology 20%.
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was lower in the UST-treated patients 
than in the patients treated with ADA, 
IFX, ETA, and MTX (65). In a meta-
analysis performed in psoriatic pa-
tients, UST was the only bDMARDs 
that did not show increased risk of AEs 
compared with placebo (66). No par-
ticular safety or tolerability issues have 
emerged from all these studies. Previ-
ous malignancy is not an absolute con-
traindication to the use of UST in PsA, 
but the SPCs of this drug warn against 
the possible association between can-
cer and immunosuppressive therapy. In 
our opinion, on the basis of the PSO-
LAR data, patients with previous ma-
lignancy may be treated with UST with 
appropriate caution (strength of recom-
mendation C)

Secukinumab
In the FUTURE 1 and 2 trials, the rate 
of AEs and serious AEs in the SEC-
treated patients was comparable with 
that of the placebo-treated patients (40, 
42). Upper respiratory tract infections 
and nasopharyngitis were the most 
common AEs (72 and 49 per 100-pa-
tient years, respectively). No cases of 
TB and demyelinating diseases were 
reported. Overall, in the these two 
RCTs, there were 17 cases of neutrope-
nia across the entire treatment period, 
all mild and often transient. Due to its 
mechanism of actions, some concerns 
have been raised on the development 
of mucosal mycosis during SEC ther-
apy. In FUTURE 1 and 2, three and 
two patients treated with SEC (0.7%) 
developed Candida infections, respec-
tively, compared with no patient in the 
placebo groups. De novo Crohn’s dis-
ease occurrence, another postulated AE 
of SEC therapy, was seen in only one 
patient treated with this drug. Among 
SEC-treated patients, incidences of 
MACEs and malignancy were low 
and no suicidal ideation was reported. 
In a meta-analysis of 10 phase II and 
phase III RCTs on psoriasis, the safety 
of SEC (3,430 patients) was compared 
with that of ETA (563 patients) over 
a 52-week period (67). The exposure-
adjusted incidence rates of AEs were 
comparable across treatments. Non-se-
rious skin/mucosal Candida infections 
were more frequent in the SEC-treated 

patients than in the ETA treated pa-
tients, especially with the 300 mg dose. 
Overall, the available data suggest that 
safety and tolerability of SEC is at least 
comparable with that of TNFis, prob-
ably with less concerns for TB and 
demyelinating conditions. Attention 
should be paid to skin/mucosal Can-
dida infections. Although the initial 
concern about possible exacerbations 
of underlying Crohn’s disease has not 
been confirmed by more robust data 
(68), it is not advisable to use this drug 
in patients with PsA and concomitant 
Crohn’s disease. As for previous malig-
nancy, there is insufficient experience 
to provide an indication on this issue.

Apremilast
The safety profile of APR emerging 
from the four RCTs (48-53) of the Pso-
riatic Arthritis Long-term Assessment 
of Clinical Efficacy (PALACE) pro-
gram has been the subject of a meta-
analysis, which showed that the number 
of serious AEs in the APR groups was 
comparable with that of the placebo 
groups (69). Mild nausea and diarrhea 
were the AEs more frequently associ-
ated with APR. These side effects were 
seldom responsible for drug discontinu-
ation (<2%) and they usually resolved 
after a few weeks without dose modifi-
cations. Headache was also recorded in 
a minority of APR-treated patients. An 
intriguing effects associated with APR 
use was weight loss. Patients treated 
with this drug lost a mean of about 
two kilos and about 17% of them ex-
perienced a reduction in body weight 
greater than 5%. This effect was not re-
lated to nausea or diarrhoea. Safety data 
pooled from PALACE 1, 2, and 3 are 
available through week 156 (70). No 
increase of AEs was observed during 
this follow-up period. In addition, no 
new case of TB was recorded, the rate 
of malignancy, MACEs, and serious in-
fections was very low, and virtually no 
patients had serological abnormalities. 
For this reason, no serological test is 
required before and during APR thera-
py. All these data suggest a favourable 
safety and tolerability profile for APR. 
As for previous malignancy, there are 
insufficient data to provide an indica-
tion on this issue.

General inclusion criteria 
for treatment with bDMARDs 
or the tsDMARD
To be eligible for treatment with b-
DMARDs or the tsDMARD, patients 
should have active or aggressive PsA 
diagnosed by a rheumatologist with ex-
pertise in this disease. CASPAR classi-
fication criteria (71) should be used in 
addition to clinical judgement. Psoriasis 
should preferably be diagnosed by a 
dermatologist. The predominant articu-
lar feature should guide the choice of 
the therapy, but all of the articular and 
extra-articular manifestations presented 
by the patient should be taken into ac-
count. The importance of a comprehen-
sive approach to the patient with PsA 
has emerged as a key factor also by a 
recent survey performed in a group of 
Italian rheumatologists (72). The defini-
tions of active and aggressive disease 
and the treatment recommendations for 
each of the articular domain of PsA have 
been reported in the specific sections.
Therapy with TNFis is contraindicated 
in the following conditions: sepsis or 
high risk of developing sepsis, active 
infections, including TB, hepatitis B vi-
rus (HBV), human immunodeficiency 
virus, latent TB not adequately treated, 
heart failure class III or IV according to 
the New York Heart Association, and 
demyelinating disorders. Malignancies 
over the last five years are still consid-
ered a contraindication to the use of 
TNFis. However, as discussed in the 
safety section, exceptions to this rule 
might be possible. Heart failure class 
III or IV and demyelinating disorders 
are not reported contraindications to 
the use of UST, SEC, and APR. For the 
latter of these drugs, also latent TB and 
HBV infection are not a contraindica-
tion to its use. In contrast, in patients 
with sepsis or high risk of developing 
sepsis and active infections also UST, 
SEC, and APR cannot be used.
According to all this, the well-known 
screening procedures should be ap-
plied for all of the bDMARDs but not 
for APR. For any pregnancy-related 
issue we recommend to follow the in-
dications of the SPCs of each drug. It 
is worth mentioning, however, that the 
British Society for Rheumatology has 
indicated that, in contrast to the other 
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TNFis, CZP might be compatible with 
all the three trimesters of pregnancy 
(73). Recent experimental data seem to 
confirm this suggestion (74). 
Finally, prior to start a therapy in pa-
tients with PsA, we strongly recom-
mend to share all decisions with the pa-
tient, who should be comprehensively 
informed on any relevant aspect related 
to the therapy.
A summary of the recommendations 
for each articular domain of PsA is pre-
sented in Table IV.

Peripheral joint arthritis
TNFis
TNFis have all unequivocally shown 
clinical efficacy on peripheral synovitis 
in PsA, both in naïve and csDMARD 
failure patients (level of evidence Ia) (7, 
8, 75). They have also demonstrated to 
be better than placebo (level of evidence 
Ia) and MTX (level of evidence Ib) on 

radiographic progression (76, 77). The 
efficacy and safety data of ADA, ETA, 
IFX, and GOL in the treatment of pso-
riatic peripheral synovitis have already 
been described (4). A brief summary of 
these data and of data from more recent 
studies is reported.
The pivotal trial on ADA (Adalimumab 
Effectiveness in Psoriatic Arthritis Trial 
[ADEPT]) (25) showed that, at week 
24, 57%, 39% and 15% of the ADA-
treated patients achieved respectively 
ACR20, ACR50 and ACR70 responses, 
compared with 15%, 6% and 1% of the 
placebo-treated patients. ADA was also 
more effective than placebo in inhibiting 
radiographic progression. In the open-
label extension of this study, at week 
104 the effects on clinical response and 
radiographic progression were retained 
in most patients (26). An open-label 
study confirmed the effectiveness of 
ADA in patients with active PsA who 

were refractory, or intolerant, to at least 
two csDMARDs, one of which had to 
be MTX (78).
In its pivotal RCT, at week 12, ETA 
demonstrated an ACR20 response of 
59% compared with 15% in the placebo 
group (15) and these results were main-
tained at week 24. In addition, at month 
12, the radiographic progression was 
significantly inhibited by ETA and this 
result was sustained after two years (16). 
The efficacy of ETA has been confirmed 
by the Psoriasis Randomised Etanercept 
STudy in Subjects with Psoriatic Ar-
thritis (PRESTA) where 50 mg twice a 
week of this drug was compared with 50 
mg weekly, with psoriasis improvement 
as primary endpoint (17). The higher 
dose led to a faster reduction in the skin 
involvement but no difference was not-
ed in the arthritis amelioration.
Two RCTs (IMPACT [Infliximab Mul-
tinational Psoriatic Arthritis Controlled 

Table IV. Summary of the SIR recommendations on the use of bDMARDs and tsDMARDs in psoriatic arthritis.

 Peripheral joint arthritis Enthesitis Dactylitis Spondylitis

Inclusion criteria 1. ≥1 inflamed joint 1.  ≥ inflamed enthesis 1. ≥ acute dactylitis 1. active spondyilitis
 2. no response to NSAIDs,  2.  no response to NSAIDs or 2. no response to NSAIDs or     (BASDAI ≥4)
     local steroid injections,       local steroid injections     local steroid injections 2. no response to 2 NSAIDs
    csDMARDs 3.  favourable expert’s opinion 3. favourable expert’s opinion     (for 4 weeks) 
 3. favourable expert’s opinion      based on patient-centred     based on patient-centred  3. favourable expert’s opinion
     based on subjective and      evaluation     evaluation and on presence     based on subjective and 
     objective measurements      of joint damage     objective measurements
    
Choice of the drug TNFis, SEC, UST, APR. TNFis, SEC, UST, APR. TNFis, SEC, UST, APR. TNFis, SEC.
 Decision based on multiple Decision based on multiple Decision based on multiple UST if others contraindicated. 
 factors. factors factors Decision based on multiple
 No APR if erosive disease    factors
    
Definition of 1. DAPSA score ≤ 4; if not 1. absence of enthesitis; if not 1. absence of dactylitis; if not 1. remission (by clinical 
   response     feasible ACR50 or MDA      feasible, pain-VAS ≤15, or     feasible, pain-VAS ≤15, or     judgement) or  ≥50% or ≥2- 
     or DAPSA≤14     PGA-VAS ≤20 or HAQ-DI     PGA-VAS ≤20 or HAQ-DI     point BASDAI improvement
 2. favourable expert’s opinion     ≤0.5, or MDA criteria.     ≤0.5, or MDA criteria. 2. favourable expert’s opinion
  2. favourable expert’s opinion 2. favourable expert’s opinion 
    
Therapy failure A. TNFi primary lack of  A. TNFi primary lack of A. TNFi primary lack of A. TNFi primary lack of
      efficacy: swap or switch      efficacy: swap or switch      efficacy: swap or switch      efficacy: swap or switch.
 B. TNFi secondary loss of  B. TNFi secondary loss of B. TNFi secondary loss of B. TNFi secondary loss of
      efficacy: switch.      efficacy: switch      efficacy: switch      efficacy: switch
 C. TNFi adverse event: swap if C. TNFi adverse event: swap if C. TNFi adverse event: swap if C. TNFi adverse event: swap if 
      class effect, otherwise switch      class effect, otherwise switch      class effect, otherwise switch      class effect, otherwise switch
 D. bDMARDs other than TNFis D. bDMARDs other than TNFis  D. bDMARDs other than TNFis D. SEC failure:swap to a TNFi
      and APR failure: swap      and APR failure: swap      and APR failure: swap 
    
Management of  Remission ≥6 months:  Remission ≥6 months: dose Remission ≥6 months: dose Remission ≥6 months: 
   remission  TNFi dose reduction of 1/3   reduction of 1/2  the initial dose. reduction of 1/2  the initial dose. cautious dose redutction
 and then after 3 months of            Withdrawal possible after ≥3 Withdrawal possible after ≥3 
 1/2 the initial dose. months of dose reduction months of dose reduction

bDMARDS: biologic disease-modifying anti-rheumatic drugs; tsDMARDs: targeted synthetic disease-modifying anti-rheumatic drugs; csDMARDs: con-
ventional syinthetic disease-modifying anti-rheumatic drugs; NSAIDs: non-steriodal anti-inflammatory drugs; BASDAI: Bath Ankylosing Spondylitis Ac-
tivity Index; TNFis: TNF inhibitors; SEC: secukunumab; UST: ustekinumab; APR: apremilast; DAPSA: disease activity psoriatic arthritis; ACR50: Ameri-
can College of Rheumatology 50%; MDA: minimal disease activity; VAS: visual analogue scale; PGA: patient global assessment; HAQ: Health Assessment 
Questionnaire.
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Trial] and IMPACT2) have established 
efficacy and safety of IFX in PsA (18, 
21). In the IMPACT study, at week 12, 
the ACR20, 50, and 70 responses were 
65%, 46%, and 29%, respectively, in 
the IFX group, and 10%, 0%, and 0% 
in the placebo group. Radiographic 
progression was significantly lower 
in the IFX-treated patients. The effi-
cacy was maintained through the two-
year extension of the study. IMPACT2 
yielded similar results.
A RCT (GO-REVEAL) demonstrated 
the clinical efficacy and safety of GOL 
in patients with active PsA (28). In this 
study, at week 14, 51% of patients re-
ceiving GOL 50 mg every four weeks 
and 45% of patients receiving GOL 100 
mg achieved an ACR20 response, com-
pared with 9% of the placebo-treated 
patients. GOL was also superior to pla-
cebo in controlling radiographic pro-
gression. These results were all retained 
after two and five years (30, 31).
CZP is a TNFi recently commercialized 
in Italy for the treatment of active PsA. 
Its efficacy and safety has formally been 
assessed in a RCT (RAPID-PsA) (32). 
Unlike the RCTs of the other TNFis, in 
the RAPID-PsA up to 40% of patients 
could be TNFi failure for reasons other 
than lack of efficacy. The enrolled pa-
tients were randomised 1:1:1 to placebo, 
200 mg CZP every 2 weeks (Q2W) or 
400 mg CZP every 4 weeks (Q4W) for 
a time period of 24 weeks. The primary 
endpoints of the study were ACR20 re-
sponse at week 12 and modified Total 
Sharp Score change from baseline at 
week 24. ACR20 response was signifi-
cantly greater in CZP 200 mg Q2W and 
400 mg Q4W-treated patients than in 
placebo-treated patients (58% and 52% 
vs. 24%) at week 12. Similarly, ACR50 
responses were observed in 44% and 
40% of patients treated with CZP Q2W 
and Q4W, respectively, versus 13% of 
those receiving placebo, while ACR70 
responses were recorded in 26% and 
24% of patients in the CZP Q2W and 
Q4W arms versus 4% in the placebo 
arm. All differences in ACR respons-
es were significant. There was also a 
statistically significant improvement 
in physical function from baseline, 
measured by HAQ-DI in CZP patients 
compared with placebo patients (-0.50 

vs. -0.19). Higher ACR response with 
CZP was independent of prior TNFi 
exposure. Likewise, concomitant csD-
MARD use did not affect response to 
CZP. After correction of an unbalanced 
imputation method, the radiographic 
progression resulted significantly lower 
in the CZP than in the placebo patients 
(33). In the 96-week extension of the 
RAPID-PsA, ACR responses were 
maintained, regardless of prior TNFi 
exposure. Placebo patients switching 
to CZP experienced rapid clinical im-
provements, which was maintained to 
week 96. No progression of structural 
damage was observed over the 96-week 
period. Overall these data indicate that 
CZP efficacy in psoriatic peripheral 
synovitis is comparable with that of 
other TNFis.

IL-23i
The efficacy of UST in abating signs 
of peripheral joint inflammation in PsA 
has been first proven by a relatively 
small RCT (34) and then confirmed by 
two robust studies (35, 38) (level of evi-
dence Ib).
In the PSUMMIT 1 trial, adult patients 
with active PsA resistant to NSAIDs 
or csMARDs were randomly assigned 
(1:1:1) to 45 mg UST, 90 mg UST, or 
placebo at week 0, week 4, and every 12 
weeks thereafter. At week 24, 42% of 
patients treated with UST 45 mg, 50% 
of those treated with UST 90 mg, and 
23% of the placebo patients achieved 
an ACR20 response. Similarly, ACR50 
was obtained in 25%, 28% and 9% of 
patients, respectively, and ACR70 was 
achieved in 12%, 14%, and 2% of pa-
tients, respectively. All of these differ-
ences between UST and placebo were 
statistically significant. Clinical re-
sponses were maintained through week 
52. In the PSUMMIT 2 trial, patients 
with active PsA despite previous ther-
apy with NSAIDs or csDMARDs or 
TNFis (at least half of them) were ran-
domised to UST 45 mg or 90 mg or pla-
cebo at week 0, week 4, and then every 
12 weeks. At week 24, the ACR 20 re-
sponses were 44%, 44%, and 20% in 
the 45 mg, 90 mg UST-treated patients 
and in the placebo-treated patients, re-
spectively. The more stringent ACR50 
response occurred in 17% (UST 45 

mg), 23% (UST 90 mg), and 7% (place-
bo) of the treated patients. All of these 
differences between UST and placebo 
were statistically significant. Numerical 
but not significant differences were ob-
served for ACR70 response. These re-
sults were sustained through week 52. 
Interestingly, a sub-analysis showed 
that ACR20 responses to UST were 
more pronounced in TNFi-naive pa-
tients (54%) than in TNFi-experienced 
patients (36%). The effect of UST on ra-
diographic progression was studied by 
pooling the populations of PSUMMIT 
1 and PSUMMIT 2 trials (38). UST-
treated patients demonstrated signifi-
cantly less radiographic progression at 
week 24 than placebo recipients. From 
week 24 to week 52, inhibition of radio-
graphic progression was maintained for 
UST-treated patients, and progression 
was substantially reduced among initial 
placebo recipients who started UST at 
week 16 or week 24. These data indi-
cate that UST (regardless of the dose) 
can inhibit radiographic progression of 
peripheral joint damage in active PsA 
(level of evidence Ib).

IL-17i
After a phase II proof-of-concept RCT 
(79), the efficacy of SEC in improv-
ing peripheral psoriatic synovitis and 
reducing radiographic progression 
has been established by two phase III 
RTCs (40-42) (level of evidence Ib). 
The FUTURE 1 trial enrolled patients 
with active PsA despite previous treat-
ment with NSAIDs or csDMARDs or 
TNFis (less than 30%). Patients were 
randomised in a 1:1:1 ratio to receive 
either an intravenous dose of SEC of 
10 mg/kg at baseline and weeks 2 and 
4, followed by subcutaneous SEC at a 
dose of either 150 mg or 75 mg every 
4 weeks, or placebo. At week 24, the 
ACR20 response was significantly 
higher among patients receiving SEC 
at either the 150 mg (50%) dose or the 
75 mg dose (50%) than among those 
receiving placebo (17%). ACR50 and 
ACR70 response was obtained in 31% 
(SEC75), 35% (SEC150), 7% (placebo) 
of patients, and in 17% (SEC75), 19% 
(SEC150), 2% (placebo) of patients, re-
spectively. All of these differences were 
statistically significant. In this study ra-
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diographic progression was significant-
ly lower in SEC-treated patients over 
52 weeks of treatment. In the FUTURE 
2 trial patients with PsA resistant to 
NSAIDs or csDMARDs or TNFis were 
randomised in a 1:1:1:1 ratio to receive 
subcutaneous SEC 300 mg, 150 mg, 75 
mg or placebo once a week from base-
line to week 4 and then every 4 weeks. 
At week 24, in the SEC-treated patients 
the ACR20 responses were 54% (300 
mg), 51% (150 mg), and 29% (75 mg), 
while in the placebo patients it was 
15%; ACR50 responses were 35%, 
35%, 18%, and 7%, respectively. All 
these differences were statistically sig-
nificant. The ACR70 response, which 
was considered an exploratory end-
point, was reached in 20%, 21%, 7% 
of patients treated with SEC 300, 150, 
75 mg, respectively, and 1% of patients 
treated with placebo. In this study, a 
sub-analysis on the patients failure to 
TNFis showed that the ORs for SEC to 
achieve an ACR20 response as opposed 
to placebo was statistically significant 
for the 300 mg dose only. The clinical 
efficacy of SEC 300 mg and 150 mg 
was maintained through week 52.

PDE4i
APR is the only oral small molecule li-
censed in Italy for the treatment of PsA. 
A first phase II RCT (80) and several 
subsequent RCTs have demonstrated 
that this drug is superior to placebo in 
reducing peripheral joint inflammation 
in PsA (45-54) (level of evidence Ib). In 
the PALACE 1 trial, PsA patients with 
active disease despite prior therapy 
with csDMARDs or TNFis (≤10% of 
the enrolled patients) were randomised 
1:1:1 to APR 30 mg twice a day or APR 
20 mg twice a day or placebo, stratified 
by baseline DMARD use (yes/no). At 
week 16, the ACR20 responses were 
31% for APR 20 mg, 40% for APR 30 
mg, and 19% for placebo. ACR50 and 
ACR70 responses, evaluated at week 
24, were, respectively, 15% and 5% in 
the APR 20 mg group, 20% and 11% in 
APR 30 mg group, and 4% and 1% in 
the placebo group. All these differences 
were statistically significant. Biologic-
naïve patients generally experienced 
higher absolute ACR20 response rates 
compared with biologic-experienced 

patients. The open-label extension of 
this study showed a maintained ef-
ficacy over 104 weeks. These results 
were confirmed by the PALACE 2 and 
PALACE 3, two trials with the same 
design as PALACE 1. In the former 
study, the 16-week ACR20 response 
was achieved by 37%, 32%, and 19% 
of the patients treated with APR 20 mg, 
APR 30 mg, and placebo, respectively. 
In the latter trial this level of response 
was attained by 28% (APR20 mg), 40% 
(APR 30 mg), and 18% (placebo) of pa-
tients. This improvement was sustained 
through week 52. No data on inhibition 
of radiographic progression are current-
ly available for APR.

Inclusion criteria
Therapy with bDMARDs or the ts-
DMARD should be considered in pa-
tients with PsA predominantly charac-
terised by peripheral arthritis if:
1. They have at least one inflamed joint. 

A joint is considered inflamed if it is 
tender, painful, and swollen (exclud-
ing “bony” swelling only, which 
may be due to structural damage in 
the absence of active synovitis).

2. They have not responded to NSAID 
therapy and to at least one of the cs-
DMARDs used in PsA (in order of 
preference: MTX, SSZ, LEF, and 
CsA), administered alone or in com-
bination for at least three months (at 
full therapeutic or tolerated doses 
unless contraindicated). We con-
sider “full therapeutic doses” 15–25 
mg per week for MTX, 2–3 grams 
per day for SSZ, 20 mg per day for 
LEF, and 3 mg per kg/body weight 
per day for CsA. Patients with mon-
oarthritis or oligoarthritis should 
also have failed at least two gluco-
corticoid (GC) local injections.

3. According to the expert’s opinion, 
they are suitable for a therapy with 
biologics. This opinion should be 
based on pain and global disease 
activity reported by the patient on a 
10 cm visual analogue scale (VAS), 
1-hour erythrosedimentation rate 
(ESR) and/or C-reactive protein 
(CRP) serum level, and radiographic 
findings. Suitable composite indices 
can be used as an aid in this deci-
sion. In our opinion the Disease Ac-

tivity PSoriatic Arthritis (DAPSA) 
(81) index is the most practical in a 
clinical setting. A DAPSA value >14 
and ≤28 is considered indicative of 
moderate disease activity and >28 of 
high disease activity.

Patients may also be considered for 
bDMARD therapy if they develop 
new joint deformities or new erosions 
or worsening of pre-existing erosions 
consistent with PsA on conventional  
x-rays, even if they have an acceptable 
clinical response to their treatments. 
In this respect, we recommend in pa-
tients with polyarticular PsA to take ra-
diographs of the involved joints once a 
year. If available, power-doppler ultra-
sound (PDUS) may be used to evalu-
ate synovitis activity and joint damage. 
Patients with very active (≥5 swollen 
joints and elevated inflammatory indi-
ces) and aggressive (anatomical joint 
damage) disease should be treated with 
bDMARDs as soon as possible. In this 
regard, it is worth mentioning that in 
patients with PsA a treat-to-target strat-
egy might yield better outcomes than 
a standard therapy (82) (level of evi-
dence IIa).

Choice of drug
TNFis, UST, SEC, and APR may all be 
used as first line agents to treat active 
peripheral joint arthritis of PsA resistant 
to csDMARDs (strength of recommen-
dation A). APR should not be used in 
case of erosive disease (strength of rec-
ommendation C). The choice should be 
based on other articular features, extra-
articular manifestations, global health 
status, patient’s preference, safety data, 
physician’s confidence with the drugs, 
and costs. For the sake of cost-reduc-
tion, when IFX and ETA are indicated, 
the licensed biosimilar products rather 
than the originators could be used.
Data from registries and from small 
studies suggest that concomitant cs-
DMARDs may lead to a higher surviv-
al rate and to a better efficacy of TNFi 
therapy, especially when using mono-
clonal antibodies (83, 84). However, a 
recent SLR on this issue did not find 
differences between TNFi monothera-
py and add-on MTX therapy in patients 
with PsA (82). Given the lack of data, 
whether to combine a bDMARD with 
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a csDMARD should be decided on an 
individual basis by rheumatologists ex-
pert in PsA management.

Monitoring of disease activity
The target of the therapy should be the 
remission, that is a complete disappear-
ance of any symptom and sign of pe-
ripheral synovitis. If remission is not 
feasible, a state of residual low disease 
activity is considered acceptable. The 
first assessment should be performed 
after three months of therapy. As the 
definitions of disease activity states of 
the DAPSA have recently been provid-
ed (81), and given the simplicity of this 
score, we suggest this index to monitor 
the state of activity of peripheral syno-
vitis. The DAPSA encompasses counts 
of tender (n=68) and swollen (n=66) 
joints, patient’s evaluation of pain and 
global disease activity on VAS, and 
CRP (mg/dl) serum level. A DAPSA 
value ≤4 is considered indicative of re-
mission, >4 and ≤14 of low disease ac-
tivity. DAPSA changes of 50/75/85%, 
reflects minor, moderate and major im-
provement, respectively. Alternatively, 
in patients with psoriatic polyarthritis 
(≥5 affected joints), the ACR response 
criteria with a 66/68 joint count can be 
used to assess the response to the ther-
apy. Finally, the Minimal Disease Ac-
tivity (MDA) is another useful tool to 
classify patients as responder to therapy 
(85). According to this index, a state of 
low disease activity is reached whether 
five of the following seven criteria are 
met: number of tender joints (68 count) 
≤1, number of swollen joint (66 count) 
≤1, PASI (Poriasis Area Severity Index) 
≤1 or BSA (Body Surface Area) ≤3, pa-
tient pain on VAS ≤15, patient global 
activity on VAS≤20, HAQ-DI (Health 
Assessment Questionnaire-Disability 
Index) ≤0.5, tender entheseal points ≤1.
Patients are considered responders to 
the therapy if the following two condi-
tions are satisfied:
1. Achievement of remission (DAPSA 

score≤4) or, if not feasible, low dis-
ease activity (defined by DAPSA≤14 
or ACR50 criteria or MDA).

2. Expert’s opinion that a good re-
sponse has been achieved and, there-
fore, that the therapy should be con-
tinued.

Patients who meet these criteria at 
three months should be clinically re-
assessed at six months and subsequent-
ly every four-six months. Patients that 
do not meet them after three months of 
therapy should be considered treatment 
failures. However, if in the expert’s 
opinion at least a partial but meaning-
ful clinical improvement has occurred 
within the first three months, treatment 
may be continued for a further three 
months, and patients reassessed after 
that period of time.

Management of patients 
who fail a bDMARD or APR
The availability of drugs with different 
mechanisms of action (MOA) opens 
the choice between switching from a 
TNFi to another one or swapping from 
a MOA to a different one. In the RAP-
ID-PsA RCT about 20% of the patients 
starting CZP had previously failed an-
other TNFi. The response rates between 
TNFi-naïve and TNFi-experienced 
were comparable, but the number of 
patients previously treated with a TNFi 
was small and primary failures were ex-
cluded from the study. Most of the data 
on TNFi switching in patients with PsA 
come from registries (86-88). These 
data showed that the second TNFi was 
less efficacious than the first and the 
third less than second (level of evidence 
II). All of RCTs on the new drugs with 
a different MOA (APR, SEC, UST) in-
cluded patients insufficient responder 
(IR) to a TNFi. The response rates of 
these patients were significantly higher 
in those taking the study therapy than 
in those treated with placebo, but lower 
in the TNF-IRs than in the TNF-naïves. 
There are no data about swapping from 
drug with new MOAs to TNFis.
On the basis of these observations and 
our judgement we suggest the follow-
ing strategies for the following scenari-
os (strength of recommendation B).
A. TNFi failure due to primary lack of 

efficacy: swapping to another MOA 
or switching to another TNFi.

B. TNFi failure due to secondary loss 
of efficacy: switching to another 
TNFi.

C. TNFi failure due to adverse event: 
if the adverse reaction is likely to be 
a class effect, swapping to another 

MOA, otherwise switching to an-
other TNFi.

D. bDMARDs other than TNFis and 
APR failure: there is no alternative 
to swapping to another MOA.

The choice of the therapy should also 
be based on the global clinical picture 
of the patient (development or worsen-
ing of extra-articular manifestations, 
other comorbidities).
Patients who meet the clinical response 
criteria but develop new anatomic joint 
damage may be considered for treat-
ment with another bDMARD. All of 
the bDMARDs are effective in reduc-
ing the rate of radiographic progression 
in PsA (level of evidence Ia for TNFis 
and Ib for drugs with other MOAs). 
These data, however, are referred to 
the erosive damage only. No RCT has 
ever evaluated the impact of the vari-
ous biologics on the damage due to 
new bone apposition, a typical feature 
of PsA. Personal experience and data 
from ankylosing spondylitis seem to 
suggest that TNFis are poorly effective 
in controlling this type of bone damage 
(level of evidence 4). Specific studies 
on this issue are needed.
There are insufficient data to estab-
lish whether add-on MTX can further 
reduce joint structural damage in PsA 
patients taking bDMARDs. The only 
weak evidence comes from the 5-year 
extension of the GO-REVEAL study, 
where concomitant MTX inhibited ra-
diographic progression more that GOL 
alone (31). Therefore, we do not rec-
ommend concomitant MTX in case of 
joint damage progression despite good 
clinical response with bDMARD ther-
apy (strength of recommendation C).

How to manage disease remission
Clinical remission may be defined as a 
persistent state of disappearance of any 
symptom and sign of peripheral syno-
vitis. Clinical remission accompanied 
by the absence of any new joint damage 
defines a state of complete synovitis re-
mission. As metric surrogates of clini-
cal remission we suggest the DAPSA 
definition (score ≤4) or the state of deep 
disease control of the MDA, recently 
indicated as the fulfillment of all of the 
seven criteria of this index (89).
Patients in clinical remission for at least 
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six months and no joint damage pro-
gression might be candidate for dose 
reduction or withdrawal of the therapy. 
However, standardised clinical trials 
specifically addressing this issue have 
never been performed and case-control 
and observational studies have provided 
conflicting results. In an observational 
study published some years ago, remis-
sion defined as absence of any clinical 
manifestation was achieved by 24% of 
236 PsA patients (more frequently with 
TNFi) and lasted for a mean period of 
24±2.4 months (90). In a case-control 
study, in 76 PsA patients treated with 
ADA, remission (defined as above) was 
achieved by 79.6% of the patients and, 
after spacing ADA dose to 40 mg every 
four weeks, it was maintained by 88.6% 
of these patients over a mean follow-up 
period of 28.9±8.4 months (91). A more 
recent observational study on only 26 
PsA patients (12 on TNFis) in clinical 
remission (absence of any clinical ar-
ticular manifestation) showed a relapse 
rate of 76.9% over a mean period of 
74.5±51.7 days after treatment discon-
tinuation (92). In a retrospective study, 
18% of 83 PsA patients taking TNFis 
who had achieved remission (DAS28 
≤3.2) underwent dose reduction by 
one-third. Remission was maintained 
in 60% of these patients over a mean 
follow-up period of 1.0±0.8 years (93). 
Another retrospective study on 141 
PsA patients in MDA with ADA or ETA 
therapy, showed that the interval be-
tween injections could be extended in 
46.1% of the patients without provok-
ing relapses (94). On the basis on this 
data, in our opinion, in patients with 
arthritis in remission for at least six 
months TNFi dose-reduction of one-
third, and then after three months of half 
the initial dose, might be tried (strength 
of recommendation C). In contrast, 
therapy withdrawal is not advisable 
(strength of recommendation C). Pa-
tients should be informed about risks 
and benefits of treatment reduction, and 
they should be actively involved in this 
decision. Patients that after a therapy 
modification show signs of arthritis re-
lapse must immediately go back to the 
full dose of TNFi. As no data exist on 
therapy reduction or discontinuation in 
PsA patients treated with drugs other 

than TNFis, we do not recommend this 
strategy be applied in daily practice 
(strength of recommendation C).

Enthesitis
TNFis
In the ADEPT study it was reported 
that ADA was non-significantly more 
effective than placebo on enthesitis but 
data were not presented (exploratory 
endpoint) (25). In a smaller RCT, at 
week 12, ADA therapy reduced the en-
thesitis score more than placebo treat-
ment but the difference was not signifi-
cant (27). Two observational studies 
showed an improvement of enthesitis 
with ADA but there was no placebo 
comparison arm (level of evidence 3) 
(73, 95). Similarly, enthesitis was not 
a study endpoint in ETA RCT and even 
if in the PRESTA trial this disease fea-
ture responded to ETA, this result was 
impaired by the lack of a placebo con-
trol group (level of evidence 3) (15, 
17). In the IMPACT and IMPACT2 
studies, the percentages of patients 
with enthesitis after treatment was sig-
nificantly smaller for IFX as opposed 
to placebo (14% vs. 31%, p=0.02 and 
20% vs. 37%, p=0.002, respectively) 
(level of evidence Ib) (18, 21). In the 
GO-REVEAL trial, at week 12 patients 
treated with GOL 50 or 100 mg expe-
rienced a 50% median improvement of 
a PsA-modified MASES score versus 
0% of the placebo patients (p<0.001) 
(level of evidence Ib) (28). In the 
RAPID-PsA RCT, Leeds Enthesitis 
Index (LEI) mean change at week 24 
was -2.0 for CZP 200 mg every two 
weeks, -1.8 for CZP 400 mg every oth-
er week, and -1.1 for placebo (differ-
ences statistically significant) (level of 
evidence Ib) (32). Overall, despite the 
lack of proper data on the efficacy of 
ADA and ETA on enthesitis, the solid 
evidence derived from the other TNFi 
RCTs suggests that TNFis are effective 
on enthesitis as a class.

IL-23i, IL-17i, and PDEi
In PSUMMIT1, at week 24 the per-
centage of patients with enthesitis was 
significantly lower in the UST 45 mg 
(69%) and UST 90 mg (61%) groups 
than in the placebo group (81%) (36). 
In PSUMMIT2, where most of the par-

ticipants were TNFi-experienced, the 
percentages were 70% and 76% for 
UST 45 and 90 mg, respectively, and 
88% for placebo (differences statistical-
ly significant) (37). In both these RCTs, 
at week 24 a PsA-modified Maastricht 
Ankylosing Spondylitis Enthesitis 
Score (MASES) score improved more 
in the UST-treated than in the placebo-
treated patients, but the difference was 
statistically significant only for UST 90 
mg in PSUMMIT1.
In FUTURE1, at week 24, resolution of 
enthesitis was seen in 47.5% of the pa-
tients in the SEC 150 and 75 mg com-
bined group as opposed to 12.8% of 
the patients in the placebo group (dif-
ference statistically significant) (40). In 
FUTURE2, at week 24, enthesitis dis-
appeared in 40% of the patients treated 
with SEC (pooled data for all doses) 
versus 22% of the placebo-treated pa-
tients, but the statistical significance of 
this difference was not tested because 
an endpoint higher in the hierarchy 
method used in the study (PASI75 for 
SEC 75 mg) had not been reached (42).
In PALACE1, at week 24, a MASES of 
0 was achieved by a significantly great-
er proportion of patients treated with 
APR 20 mg (32%) and APR 30 mg 
(33.6%) versus patients treated with 
placebo (4.4%) (46). The mean reduc-
tion in the MASES was significantly 
higher only in the APR 30 mg group.
Altogether, the data of all of these RCTs 
indicate that UST, SEC, and APR are 
efficacious in improving enthesitis due 
to PsA (level of evidence Ib).

Inclusion criteria
Therapy with bDMARDs or the ts-
DMARD should be considered for PsA 
enthesitis if:
1. At least one entheseal site is in-

flamed. An enthesis is considered 
inflamed if it is painful and tender 
and other possible causes are rea-
sonably excluded. When available, 
PDUS may help distinguish true en-
thesitis from enthesopathy.

2. Treatment with NSAIDs and local 
GC injections have proven ineffec-
tive (Achille’s tendon should not be 
treated with GC local injections be-
cause of the risk of tendon rupture; it 
is generally believed that GC injec-
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tions in the corresponding bursa do 
not bear this risk) (strength of rec-
ommendation C).

3. According to the expert’s opinion, 
a therapy is indicated. This opinion 
should be mainly based on patient’s 
evaluation of quality of life and/or 
pain. Suitable instruments for this 
evaluation, such as HAQ-DI, 10-cm 
VAS for pain, and 10-cm VAS for dis-
ease global activity, should be used.

As enthesitis usually does not lead 
to irreversible anatomic damage, in 
patients with this manifestation re-
sistant to NSAIDs and GC injections 
and with mild-moderate symptoms, a 
course with a csDMARDs at full dose 
may be tried (strength of recommen-
dation C).

Choice of drug
As there are no studies comparing the 
efficacy of the various bDMARDs and 
APR on active enthesitis in patients 
with PsA, these drugs may all be used 
as first line agents in the treatment of 
this clinical feature (strength of recom-
mendation A). Likewise the other ar-
ticular manifestations of this disease, 
the choice of the drug should be driven 
by other concomitant articular features, 
extra-articular manifestations, global 
health status, patient’s preference, safe-
ty data, physician’s confidence with the 
drugs, and costs. For the sake of cost-re-
duction, when IFX and ETA are chosen, 
the licensed biosimilar products rather 
than the originators could be used.

Monitoring of disease activity 
and therapy response
The first evaluation should be car-
ried out after three months of therapy. 
Patient’s evaluation of pain (10-cm 
VAS), and/or global disease activity 
(10-cm VAS), and/or disability (HAQ-
DI) should be primarily used to assess 
enthesitis activity and monitor therapy 
response. An objective examination of 
the entheseal involvement is also ad-
visable. Among the various existing 
indices for the measurement of enthesi-
tis, the LEI is the only one specifically 
developed and validated for PsA (96). 
However, for clinical practice, we sug-
gest to assess presence of tenderness 
in the following entheseal sites: lat-

eral epicondyles, greater trochanters, 
quadriceps tendons, proximal and distal 
insertion of the patellar tendons, Achil-
les tendon insertions, and plantar fascia 
insertions. As PDUS was proven to be 
more sensitive in detecting enthesitis, 
when available this imaging method 
may be associated to clinical examina-
tion in the assessment of this disease 
manifestation. In this case, one among 
the many scoring systems proposed for 
enthesitis should be used (97).
Patients are considered responder to 
the therapy if the following two condi-
tions are satisfied:
3. Achievement of remission (absence 

of enhesitis) or, if not feasible, low 
disease activity, defined by patient 
pain on VAS ≤15 and/or patient glob-
al activity on VAS ≤20 and/or HAQ-
DI ≤0.5, or by fulfilling the MDA 
criteria. If available, PDUS may be 
used.

4. Expert’s opinion that a good re-
sponse has been achieved and, there-
fore, that the therapy should be con-
tinued.

We suggest the same times and modali-
ties of response assessment as those in-
dicated for peripheral joint arthritis.

Management of patients 
who fail a bDMARD or APR
There are no data to indicate the best 
strategy to treat PsA enthesitis non-
responder to a first bDMARD or APR. 
On the basis of our judgement we sug-
gest the following (strength of recom-
mendation C):
A. TNFi failure due to primary lack of 

efficacy: swapping to another MOA 
or switching to another TNFi.

B. TNFi failure due to secondary loss of 
efficacy: switching to another TNFi.

C. TNFi failure due to adverse event: 
if the adverse reaction is likely to be 
a class effect, swapping to another 
MOA, otherwise switching to an-
other TNFi.

D. bDMARDs other than TNFis and 
APR failure: there is no alternative 
to swapping to another MOA.

Once again, the choice of the therapy 
should also be based on the global clin-
ical picture of the patient (development 
or worsening of extra-articular mani-
festations, other comorbidities).

How to manage disease remission
No formal study has ever evaluated the 
management of PsA enthesitis once 
remission has been achieved with bD-
MARDs or APR. A few cases have 
been reported of successful withdrawal 
of TNFi after enthesitis resolution in 
patients with B27+ peripheral SpA (98, 
99). In these cases enthesitis had reoc-
curred after a long period without thera-
py and it had subsided completely with 
retreatment. In our opinion, in the case 
of enthesitis in complete remission for 
at least six months the therapy may be 
first tapered to half of the starting dose 
and then discontinued after six months 
(strength of recommendation C). In the 
case of partial remission our advice is 
to reduce the therapy to half of the ini-
tial dose (strength of recommendation 
C). Patients should be informed about 
risks and benefits of treatment reduc-
tion or withdrawal, and they should be 
actively involved in this decision. Pa-
tients that after therapy modification 
show signs of enthesitis relapse should 
immediately go back to the full dose of 
the previous drug.

Dactylitis
TNFis
The topic of the efficacy of the TNFis 
on psoriatic dactylitis was specifically 
addressed in the respective RCTs only 
for IFX, GOL, and CZP (18, 19, 28, 
32). All of these drugs proved to be 
superior to placebo in improving dac-
tylitis (level of evidence Ib). Likewise 
enthesitis, in the ADEPT study, ADA 
was non-significantly better than pla-
cebo in controlling dactylitis, but data 
were not presented (explorative end-
point) (25). However, ETA and ADA 
were shown to improve dactylitis in 
two observational studies (17, 95) with 
no control group (level of evidence 3). 
In all of the above mentioned stud-
ies, dactylitis outcome measures were 
rather heterogeneous, varying from 
number of involved digits (with or 
without 0-3 severity scales), to percent-
age of patients with dactylitis, and to 
the use of the Leeds Dactylitis Index. 
This makes even indirect comparisons 
between the various molecules not pos-
sible. Overall, on the basis of evidence 
and clinical experience, it is generally 
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reckoned that TNFis are effective on 
PsA dactylitis as a class, regardless of 
the lack of proper data on the topic for 
two of them.

IL23i, IL-17i, and PDE4i
A post-hoc analysis made by pool-
ing the data of PSUMMIT1 and 2, 
showed that UST therapy at week 24 
had induced a reduction in the number 
of patients with dactylitis significantly 
higher than placebo (the percentage of 
the patients with dactylitis was 51.8% 
in the UST groups and 75.6% in the 
placebo groups, vs. baseline) (level of 
evidence Ib) (100).
In the FUTURE 1 trial, at week 24 res-
olution of dactylitis occurred in 52.4% 
of the SEC-treated patients vs. 15.5% of 
the placebo treated patients (significant 
difference) (level of evidence Ib) (40). 
In the FUTURE 2 trial, the percentage 
were 47% for SEC (150 and 300 mg 
pooled data) and 15% for placebo, but 
this difference was not significant due 
to not achievement of a precedent target 
in the hierarchy scale (41).
In the PALACE 1 trial, at week 24, a 
dactylitis score of 0 was achieved by 
50.9% and 47.7% of the patients in 
the APR group (20 and 30 mg, respec-
tively) and 40.9% of those in the pla-
cebo group (difference not significant) 
(46). In the PALACE 3 trial, at week 
24, mean change in dactylitis score was 
significantly improved for APR 30 mg 
(-2.4) vs. placebo, but not for APR 20 
mg (level of evidence Ib) (51).
Overall, these studies indicate than 
UST, SEC, and APR at 30 mg are effec-
tive in the treatment of PsA dactylitis.

Inclusion criteria
Therapy with bDMARDs or APR 
should be considered for PsA dactylitis 
if:
1. At least one digit presents acute dac-

tylitis. A digit is considered acutely 
inflamed if it is swollen, painful and 
tender and other possible causes 
are reasonably excluded. A digit is 
defined swollen if the soft tissues 
from the metacarpophalangeal joint 
to the digital tuft are swollen to the 
extent that the actual joint swelling 
could no longer be independently 
recognised and its circumference at 

level of the first phalanx is at least 
10% greater than the contralateral. 
If available, PDUS may be used to 
confirm the diagnosis of acute dacty-
litis.

2. Treatment with local GC injections 
and NSAIDs have proven ineffective 
(strength of recommendation C).

3. According to the expert’s opinion 
a therapy is indicated. This opinion 
should be mainly based on patient’s 
evaluation of quality of life and/or 
pain. Instruments suitable for this 
evaluation, such as HAQ-DI, 10-cm 
VAS for pain, and 10-cm VAS for 
global disease activity, may be used. 
Objectives signs of joint damage 
may also be considered.

In patients with mild-moderate dactyli-
tis, a course with a csDMARDs at full 
dose may be tried (strength of recom-
mendation C).

Choice of drug
Given the lack of studies comparing 
the efficacy of the various bDMARDs 
and APR on PsA dactylitis not respon-
sive to the first line of therapy, each of 
these drugs may be used as first line 
agent for the treatment of this clinical 
manifestation (strength of recommen-
dation A). Similarly to the other articu-
lar manifestations of PsA, the choice 
of the drug should be based on other 
concomitant articular features, extra-
articular manifestations, global health 
status, patient’s preference, safety data, 
physician’s confidence with the drugs, 
and costs. As biosimilar IFX and ETA 
are cheaper than their originators, they 
could be the first choice when these 
molecules are indicated.

Monitoring of disease activity
The first evaluation should be per-
formed after three months of therapy. 
For the assessment of dactylitis we sug-
gest counting the number of digits with 
acute dactylitis and scoring the degree 
of tenderness of each involved digit 
on a 0–3 scale. Subjective evaluations 
should always be used for monitoring 
disease activity, regardless of the clini-
cal manifestation. For dactylitis we sug-
gest the evaluation of pain on a 10-cm 
VAS. Other more comprehensive in-
struments, such as patient’s evaluation 

of global disease activity and HAQ-
DI, may be used. When available, also 
PDUS may be used for the assessment 
of dactylitis, Patients are considered re-
sponder to the therapy if the following 
two conditions are satisfied:
1. Achievement of remission (absence 

of dactylitis) or, if not feasible, low 
disease activity, defined by patient 
pain on VAS ≤15 and/or patient glob-
al activity on VAS ≤20 and/or HAQ-
DI ≤0.5, or by fulfilling the MDA 
criteria. If available, PDUS may be 
used.

2. Expert’s opinion that a good re-
sponse has been achieved and, 
therefore, that the therapy should be 
continued.

We suggest the same times and modali-
ties of response assessment as those in-
dicated for peripheral joint arthritis and 
enthesitis.

Management of patients 
who fail a bDMARD or APR
There are no data to indicate the best 
strategy to treat PsA dactylitis non-
responder to a first bDMARD or APR. 
On the basis of our judgement we sug-
gest the following (strength of recom-
mendation C):
A. TNFi failure due to primary lack of 

efficacy: swapping to another MOA 
or switching to another TNFi.

B. TNFi failure due to secondary loss 
of efficacy: switching to another 
TNFi.

C. TNFi failure due to adverse event: 
if the adverse reaction is likely to be 
a class effect, swapping to another 
MOA, otherwise switching to an-
other TNFi.

D. bDMARDs other than TNFis or 
APR failure: there is no alternative 
but swapping to another MOA.

Also for the choice of the second line 
of biologic therapy, the global clinical 
picture of the patient (other articular 
involvements, development or worsen-
ing of extra-articular manifestations, 
other comorbidities) should guide the 
decision.

How to manage disease remission
No study has ever addressed the 
management of PsA dactylitis once 
remission has been achieved with b-
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DMARDs or APR. In our opinion, if 
dactylitis has been in remission for at 
least six months, the therapy may be 
first tapered to half of the starting dose 
and then discontinued after six months 
(strength of recommendation C). In the 
case of partial remission our advice is 
to reduce the therapy to half of the ini-
tial dose (strength of recommendation 
C). Patients should be informed about 
risks and benefits of treatment reduc-
tion or withdrawal, and they should be 
actively involved in this decision. Pa-
tients that after therapy modification 
show signs of dactylitis relapse should 
immediately go back to the full dose of 
the previous drug.

Spondylitis
Symptomatic axial involvement is a 
common feature of PsA, ranging from 
20 to 40% of patients, and has an im-
pact on functional capacity, global 
disease activity, and quality of life, 
comparable to that of AS (101). Nev-
ertheless, treatments for axial PsA have 
not been specifically studied and, as a 
result, there are no data on this topic. 
In PsA trials, only small numbers of 
patients were classified as having pre-
dominant spondylitis, and, similarly, 
small numbers of patients in AS trials 
had psoriasis. An observational study 
of patients with axial PsA showed that, 
over a 12-month period, ETA therapy 
improved all of the usual indices of dis-
ease activity (102). The lack of specific 
studies in axial PsA patients has led to 
the adoption of treatments and outcome 
measures developed for AS, assuming 
that the two conditions (AS and axial 
PsA) are equivalent. This approach has 
been used for the systematic literature 
reviews (7, 10) informing GRAPPA and 
EULAR recommendations for the treat-
ment of PsA.

TNFis
All of the five TNFis are highly effec-
tive in AS, decreasing disease activity 
and, consequently, improving quality 
of life (level of evidence Ia), both at 
short and long-term (103). The efficacy 
of these drugs has also been proven for 
non-radiographic axial SpA by several 
RCTs (level of evidence Ia) (103). It 
should be mentioned, however, that in 

the ADA study psoriasis and PsA were 
exclusion criteria (104) and that in the 
other studies psoriasis subsets were 
not defined (105-108). Interestingly, in 
contrast to their good efficacy on the 
clinical manifestations of axial SpA, the 
ability of TNFis to inhibit radiographic 
progression remains to be established. 
(109, 110). No data whatsoever on this 
aspect is available for axial PsA.

IL-23i
In PSUMMIT 1, UST-treated patients 
showed a significant Bath Ankylos-
ing Spondylitis Disease Activity Index 
(BASDAI) 20 and 70 (but not 50) re-
sponse at the 45 mg dose and a sig-
nificant BASDAI 20/50/70 at the 90 
mg dose (36). This result, however, 
was related to the entire study popula-
tion, and not to only the patients with 
axial involvement. Recently, a post-hoc 
analysis of PSUMMIT 1 and 2 stud-
ies focusing on the PsA patients with 
physician-reported spondylitis has 
been published (111). In this spondy-
litic subset (164 UST and 92 placebo), 
at week 24, significantly more UST 
than placebo-treated patients achieved 
a BASDAI 20/50/70 response (54.8%, 
29.3% 15.3% vs. 32.9%, 11.4%, 0%; 
p≤0.002), an improvement in BAS-
DAI question two concerning axial 
pain (1.85 vs. 0.24; p<0.001), and an 
Ankylosing Spondylitis Disease Activ-
ity Score (ASDAS)-CRP improvement 
(27.8% vs. 3.9%; p<0.001). Finally, in 
a proof-of-concept study in 20 patients 
with AS, at week 24 the primary end-
point was achieved by 65% of them, 
and all of other indices of disease activ-
ity showed a substantial improvement 
(level of evidence 3) (112).

IL-17i
Data on the effect of SEC in axial PsA 
are not available. Two pivotal phase-
III RCTs (MEASURE 1 and-2) have 
evaluated the efficacy of this drug in 
patients with AS (113). In MEAS-
URE 1, at week 16, the Assessment of 
SpondyiloArthritis International So-
ciety (ASAS) 20 response rates was 
61%, 60%, and 29% for SEC 150 mg, 
SEC 75 mg, and placebo, respectively 
(p<0.001 for both doses vs. placebo); 
in MEASURE 2 the corresponding 

figures were 61%, 41%, and 28% for 
SEC 150 mg, SEC 75 mg and placebo, 
respectively (p<0.001 for the 150 mg 
dose and p=0.10 for the 75 mg dose). 
In MEASURE 2, all of the secondary 
end points, except ASAS partial re-
mission, were met with SEC 150 mg. 
Therefore, SEC is effective in AS (lev-
el of evidence Ib).

PDE4i
In the PALACE studies the effect of 
APR on axial disease has not been spe-
cifically addressed. In a pilot, phase II, 
placebo-controlled study, 38 patients 
with AS were randomised to APR 30 
mg BID or placebo over a 12-week 
period (114). All of the clinical meas-
ures improved more with APR than 
with placebo, but the difference was 
not statistically significant. ASAS20 
response was achieved by 35.3% of the 
APR-treated patients and 15.8% of the 
placebo-treated patients. More data on 
this topic are clearly needed.

Inclusion criteria
As already mentioned, the following 
recommendations are largely based 
upon the evidence provided by the 
studies on axial SpA and follow the in-
ternational indications for the treatment 
of this condition (115, 116). The initial 
treatment should rests on NSAIDs, at 
least two of them for four weeks, each 
at full dose. As csDMARDs have not 
proven effective in this condition, they 
should not be used for the therapy of 
axial PsA. Due to the lack of evidence, 
also APR should not be used to treat 
psoriatic spondylitis.
Therapy with bDMARDs should be 
considered in patients with PsA pre-
dominantly characterised by axial in-
volvement (sacroiliitis and/or spondy-
litis) if:
1. They have active disease (BASDAI 

≥4).
2. They have not responded over a 

4-week period to full doses of NSAID 
therapy (at least two of them).

3. They are suitable for a therapy with 
biologics according to the expert’s 
opinion. This opinion should con-
sider clinical features, serum acute 
phase reactant levels, and imaging 
findings.
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Choice of drug
TNFis and SEC may be used as first 
line agents to treat active axial PsA 
resistant to NSAIDs (strength of rec-
ommendation A for axial SpA). UST 
has not been evaluated by specific tri-
als and its use may be considered in 
case of contraindication to the other 
bDMARDs (strength of recommenda-
tion C). As already stated for the other 
articular manifestations of PD, the 
choice should be based upon the global 
clinical picture of the individual pa-
tient, patient’s preference, safety data, 
physician’s confidence with the drugs, 
and last, but not least, costs. When IFX 
or ETA are indicated, the licensed bio-
similar products, rather than the origi-
nators, could be used.

Monitoring of disease activity
Likewise the other manifestations of 
PsA, also for the axial involvement 
remission should be the target of the 
therapy. Biologically, this state may be 
defined as a complete disappearance of 
signs and symptoms (i.e., pain, stiff-
ness, and restriction in spinal mobil-
ity), return to a normal physical func-
tion and quality of life, and inhibition 
of progression of structural damage. 
If remission is not achievable, a state 
of residual low disease activity may 
be considered acceptable. Remission 
and minimal disease activity are pos-
sible targets when treating PsA patients 
with axial involvement (117). The first 
assessment should be performed after 
three months of therapy. Although out-
come measures specific for axial PsA 
are still under active investigation, the 
instruments for AS have been shown 
to perform well when applied to PsA 
(118). Among these tools, we recom-
mend the BASDAI, for a subjective 
evaluation, and the Bath Ankylosing 
Spondylitis Metric Index (BASMI), for 
an objective assessment. We also sug-
gest to monitor the CRP serum levels. 
If not employed for the other articular 
manifestations of the same patient, 
pain on 10-cm VAS, patient’s global 
disease activity on 10-cm VAS, and 
HAQ-DI should also be collected. If a 
measurement of radiographic progres-
sion is required, we recommend the 
PASRI (Psoriatic Arthritis Spondylitis 

Radiologic Index) (119) more than the 
BASRI (Bath AS Radiology Index) 
or the m-SASSS (modified Stoke AS 
Spine Score) (120).
Patients are considered responder to 
the therapy if the following two condi-
tions are satisfied:
1. Achievement of remission (by clini-

cal judgement) or at least ≥50% 
relative or ≥two-point absolute im-
provement in the BASDAI score 
plus normal CRP serum levels.

2. Expert’s opinion that a good response 
has been achieved and, therefore, that 
the therapy should be continued.

We suggest the same times and modali-
ties of response assessment as those 
indicated for peripheral joint arthritis, 
enthesitis, and dactylitis.

Management of patients 
who fail a bDMARD
CZP pivotal trial on axial SpA (RAPID-
axSpA) is the only study with TNFis 
where a group of patients (about 15%) 
had previously failed a TNFi (be-
cause of secondary loss of efficacy or 
AEs), but separate data for this group 
have not been reported (106). Data on 
TNFi switching in AS basically come 
from observational cohorts (level of 
evidence 3). In the DANBIO registry, 
nearly one-third of the 1,436 AS pa-
tients starting TNFi treatment switched 
to another TNFi (121). Even if response 
rates and drug survivals were lower 
among switchers, half of them showed 
treatment response. Similar results have 
been reported by other studies (122, 
123). In the MEASURE 2 study, more 
than one-third of the patients treated 
with SEC had been IRs to a previous 
TNFi. At week 16, the primary end-
point (ASAS20 response) was achieved 
by 68.2% of the TNFi-naïve patients 
and 50% of the TNFi-IR patients (for 
both doses the response rate was signif-
icantly better than for placebo) (level of 
evidence Ia) (124). There are no studies 
on switching or swapping bDMARDs 
in axial PsA and no data about swap-
ping from TNFi to SEC in axial SpA.
On the basis of these data and our 
judgement, in the case of bDMARD 
failure we advise the following strate-
gies (strength of recommendation B for 
AS):

A. TNFi failure due to primary lack 
of efficacy: swapping to SEC or 
switching to another TNFi.

B. TNFi failure due to secondary loss 
of efficacy: switching to another 
TNFi.

C. TNFi failure due to adverse event: if 
the adverse reaction is likely to be a 
class effect, swapping to SEC, other-
wise switching to another TNFi.

D. SEC failure: there is no alternative 
to swapping to a TNFi.

If TNFis and SEC are ineffective or 
contraindicated, UST may be tried.
As already suggested for the other ar-
ticular manifestations, the global clini-
cal picture of the patient should be 
taken into account when deciding the 
next therapy.

How to manage disease remission
Once again, due to the total lack of 
data on the outcome after treatment ta-
pering or withdrawal of patients with 
axial PsA who have entered remission 
with TNFis, axial SpA is used as refer-
ence. The available data indicate that 
the great majority of patients with AS 
in remission flares after withdrawal of 
TNFi therapy (125-127). In contrast, 
there is evidence showing that taper-
ing of TNFi in AS patient in sustained 
remission is successful in most cases 
(128-130). No study on drug withdraw-
al or dose reduction in patients with 
axial SpA treated with SEC or UST has 
ever been conducted.
In our opinion, patients with axial PsA in 
clinical remission for at least six months 
are possible candidate for cautious dose 
reduction, if in the expert’s opinion this 
is feasible (strength of recommendation 
B). In contrast, in these patients therapy 
withdrawal is not advisable (strength of 
recommendation B).

Extra-articular manifestations
Due to the heterogeneous presentation 
of PD, the treatment should be individ-
ualised according to both articular and 
extra-articular manifestations, such as 
psoriasis, uveitis, Crohn’s disease (CD) 
or ulcerative colitis (UC). All of the an-
tibody TNFis showed their efficacy in 
the treatment of psoriasis and CD and 
in reducing the number of recurrences 
of uveitis (131, 132) (level of evidence 
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Ib). IFX, ADA, and GOL also proved 
to improve CU (6) (level of evidence 
Ib). Although direct comparison trials 
are lacking, ETN seems to be less ef-
ficacious on psoriatic skin lesions than 
other TNFis and it showed contradic-
tory results in uveitis (133) and no ef-
ficacy in inflammatory bowel disease 
(IBD) (134, 135). Currently, in Italy 
IFX and ADA may be used in psoriasis 
and IBDs; GOL in psoriasis but not yet 
in IBDs, although it showed efficacy in 
UC (136); ETA in psoriasis only; CZP, 
although efficacious (137, 138), in 
none of these conditions because still 
not registered.
Patients with moderate or severe pso-
riasis seem to respond better to IL12/
IL23 or IL17 inhibitors than TNFis 
(level of evidence Ia). A meta-analyses 
found that in the treatment of plaque 
psoriasis, UST is more efficacious than 
ADA and ETA (139). Direct compari-
son trials in psoriatic patients showed a 
greater efficacy of SEC when compared 
to ETA (140) and UST (141). UST was 
proven efficacious in active Crohn’s 
disease (142) (level of evidence Ib) and 
it has been recently approved in Europe 
for the treatment of this condition. SEC 
does not seem to be associated with an 
increased risk of IBD (68) but it is not 
indicated to treat patients with this dis-
order, as clearly stated by the SCPs of 
this drug. Finally, SEC proved its effi-
cacy in the treatment of non-infectious 
uveitis (143) (but no data on PsA-relat-
ed uveitis are currently available) and 
studies on the efficacy of UST in uveitis 
have not been published. APR is effi-
cacious in psoriasis (144) (level of evi-
dence Ib) but not yet registered in Italy 
for this indication. There are no data on 
the use of APR in patients with IBD or 
uveitis.

Choice of drug
In PsA patients with severe skin in-
volvement, all of licensed bDMARDs 
may be used but taking into account 
that ETA is less effective than the other 
TNFi and that UST and SEC induce 
a greater psoriasis improvement than 
TNFis. PsA patients with uveitis re-
quiring a systemic treatment with bD-
MARDs should be treated with TNFis, 
preferably with a monoclonal antibody. 

Finally, in our opinion, in PsA patients 
with concomitant IBD requiring a 
systemic treatment with bDMARDs, 
the monoclonal TNFis and UST are 
the most appropriate choices. In PD 
patients in whom treatment with bD-
MARDs should be started because of 
manifestations other than arthritis we 
recommend the therapy be driven by 
the appropriate specialist at the doses 
indicated for that specific condition.

Discussion
Herein, the SIR “Spondyloartritis and 
Psoriatic Arthritis study group – A. Spa-
daro” presents an update of the SIR rec-
ommendations for the use of bDMARDs 
and other novel agents in PsA. This new 
version of the recommendations is dif-
ferent from the old ones in many re-
spects. As in the fast-changing world of 
the treatment of the inflammatory arth-
ritides molecules different in structure 
and mechanisms of action from the so-
called biologics are continuously being 
developed, all of the new drugs tested 
in PsA have been dealt with, encom-
passing the new tsDMARDs. Although, 
some of the agents discussed herein are 
not registered for the treatment of PsA 
in Italy, they have been included either 
because they are very likely to be li-
censed in a relatively short time or be-
cause rheumatologists are very familiar 
with them due to their use in RA. For 
all of the bDMARDs and for the new 
tsDMARDs the most relevant evidence 
are presented, in deeper detail for the 
drugs that had not been dealt with in the 
previous recommendations.
Other relevant differences with the past 
versions of the recommendations are in 
the inclusion criteria. In this edition, 
we do not suggest specific threshold 
values for the various indices of dis-
ease activity because, in our opinion, a 
flexibility in the inclusion criteria will 
make them more applicable in daily 
clinical practice. However, we strongly 
recommend that, in PsA, bDMARDs 
and tsDMARDs be used only by rheu-
matologists expert in this condition and 
that the prescription of these drugs be 
restricted to qualified centres. We also 
emphasise that main instruments for 
the assessment of disease activity, qual-
ity of life, and damage accrual should 

be constantly used to evaluate therapy 
indication and response. In addition, 
differently from the past versions of 
the recommendations, a section on the 
effects of the various drugs on the main 
extra-articular manifestations of the 
PD has been added.
The conceptual framework of the pre-
vious recommendations has been main-
tained. The different clinical articular 
manifestations of PsA have been sepa-
rated and for each of them inclusion 
criteria, suggestion for therapy choice, 
indication for the assessment of that 
specific domain, criteria of therapy 
response and suggestions for therapy 
modifications in case of failure or re-
mission have been provided. However, 
we would like to emphasise that as most 
of the patients with PsA show a mixture 
of the various manifestations of PD, the 
choice of the therapy should be tailored 
on the individual patient taking into ac-
count his/her global clinical picture.
The recently published EULAR (5) and 
GRAPPA (6) recommendations for the 
treatment of PsA have used different 
approaches for choice of the therapy. 
In the former, a hierarchy of the various 
drugs is suggested, with TNFis usually 
indicated as first line. In the latter, the 
indications are purely evidence-based, 
and all of the drugs with proven effi-
cacy for that specific clinical domain 
are recommended without preferences. 
In our opinion, given the multiplicity of 
the factors that influence the therapy de-
cision (including patient’s preference, 
comorbidities, and cost of the drug), it 
is more convenient to have the possibil-
ity of selecting, among several agents, 
the more indicated for each individual 
patient. Our indications on the various 
aspects of the treatment of PsA have 
been guided by the available evidence. 
Some domains, however, are not fully 
covered by solid evidence and for them 
we have provided suggestions based 
on indirect evidence or experts’ opin-
ion. Combination therapy with MTX or 
other sDMARDs, utility of a treat-to-
target approach, switching or swapping 
in case of primary or secondary therapy 
lack of efficacy, strategy for patients 
with a good response on symptoms but 
progression of radiographic damage, 
drug choice based on biomarkers pre-
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dictive of optimal response, and man-
agement of disease remission are some 
of the issues needing a better definition 
and belong to the current and future re-
search agendas.
Given the continuous acquisitions in 
all of the domains of PsA and the large 
number of new drugs for this disease 
presently under development, these 
recommendations will require further 
updating in a few years.

References
   1. SCARPA R, ALTOMARE G, MARCHESONI A 

et al.: Psoriatic disease: concepts and im-
plications. J Eur Acad Dermatol Venereol 
2010; 24: 627-30.

   2. SMOLEN JS, van der HEIJDE D, MACHOLD 
KP et al.: Proposal for a new nomenclature 
of disease-modifying antirheumatic drugs. 
Ann Rheum Dis 2014; 73: 3-5.

   3. SALVARANI C, OLIVIERI I, PIPITONE N et 
al.: Recommendations of the Italian Society 
for Rheumatology for the use of biologic 
(TNF-alfa blocking) agents in the treatment 
of psoriatic arthritis. Clin Exp Rheumatol 
2006; 24: 70-8.

   4. SALVARANI C, PIPITONE N, MARCHESONI 
A et al.: Recommendations for the use of bi-
ologic therapy in the treatment of psoriatic 
arthritis: update from the Italian Society of 
Rheumatology. Clin Exp Rheumatol 2011; 
29 (3 Suppl. 66): S28-41.

   5. GOSSEC L, SMOLEN JS, RAMIRO S et al.: 
European League Against Rheumatism 
(EULAR) recommendations for the man-
agement of psoriatic arthritis with phar-
macological therapies: 2015 update. Ann 
Rheum Dis 2016; 75: 499-510.

   6. COATES LC, KAVANAUGH A, MEASE PJ et 
al.: Group for Research and Assessment of 
Psoriasis and Psoriatic Arthritis 2015 treat-
ment recommendations for psoriatic arthri-
tis. Arthritis Reumatol 2016; 68: 1060-71.

   7. RAMIRO S, SMOLEN JS, LANDEWÉ R et al.: 
Pharmacological treatment of psoriatic ar-
thritis: a systematic literature review for the 
2015 update of the EULAR recommenda-
tions for the management of psoriatic arthri-
tis. Ann Rheum Dis 2016; 75: 490-8.

   8. COATES LC, KAVANAUGH A, RITCHLIN CT: 
Systematic review of treatments for psori-
atic arthritis: 2014 update for the GRAPPA. 
J Rheumatol 2014; 41: 2273-6.

   9. ACOSTA FELQUER ML, COATES LC, SORIA-
NO ER et al.: Drug therapies for peripheral 
joint disease in psoriatic arthritis: a system-
atic review. J Rheumatol 2014; 41: 2277-85.

 10. NASH P, LUBRANO E, CAULI, A, TAYLOR 
WJ, OLIVIERI I, GLADMAN DD: Updated 
guidelines for the management of axial 
disease in psoriatic arthritis. J Rheumatol 
2014; 41: 2286-9.

 11. ROSE S, TOLOZA S, BAUTISTA-MOLANO W, 
HELLIWELL PS: Comprehensive treatment 
of dactylitis in psoriatic arthritis. J Rheu-
matol 2014; 41: 2295-300.

 12. ORBAI AM, WEITZ J, SIEGEL EL et al.:      

Systematic review of treatment effective-
ness and outcome measures for enthesitis 
in psoriatic arthritis. J Rheumatol 2014; 41: 
2290-4.

 13. Agency for Health Research and Quality: 
www ahrq gov 2004.

 14. MEASE PJ, GOFFE BS, METZ J et al.: Etaner-
cept in the treatment of psoriatic arthritis 
and psoriasis: a randomised trial. Lancet 
2000; 356: 385-90.

 15. MEASE PJ, KIVITZ AJ, BURCH FX et al.: 
Etanercept treatment of psoriatic arthritis: 
safety, efficacy, and effect on disease pro-
gression. Arthritis Rheum 2004; 50: 2264-72.

 16. MEASE PJ, KIVITZ AJ, BURCH et al.: Con-
tinued inhibition of radiographic progres-
sion in patients with psoriatic arthritis fol-
lowing 2 years of treatment with etanercept.              
J Rheumatol 2006; 33: 712-21.

 17. STERRY W, ORTONNE J-P, KIRKHAM B et 
al.: Comparison of two etanercept regimens 
for treatment of psoriasis and psoriatic ar-
thritis: PRESTA randomised double blind 
multicentre trial. BMJ 2010; 340: c147.

 18. ANTONI CE, KAVANAUGH A, KIRKHAM B et 
al.: Sustained benefits of infliximab therapy 
for dermatologic and articular manifesta-
tions of psoriatic arthritis: results from the 
infliximab multinational psoriatic arthritis 
controlled trial (IMPACT). Arthritis Rheum 
2005; 52: 1227-36.

 19. KAVANAUGH A, ANTONI CE, GLADMAN DD 
et al.: The Infliximab Multinational Psori-
atic Arthritis Controlled Trial (IMPACT): 
results of radiographic analyses after 1 year. 
Ann Rheum Dis 2006; 65: 1038-43.

 20. ANTONI CE, KAVANAUGH A, van der        
HEIJDE D et al.: Two-year efficacy and safe-
ty of infliximab treatment in patients with 
active psoriatic arthritis: findings of the 
Infliximab Multinational Psoriatic Arthritis 
Controlled Trial (IMPACT). J Rheumatol 
2008; 35: 869-76.

 21. ANTONI CE, KRUEGER GG, de VLAM et al.: 
Infliximab improves signs and symptoms of 
psoriatic arthritis: results of the IMPACT 2 
trial. Ann Rheum Dis 2005; 64: 1150-7.

 22. van der HEJDE D, KAVANAIGH A, GLAD-
MAN DD et al.: Infliximab inhibits progres-
sion of radiographic damage in patients with 
active psoriatic arthritis through one year of 
treatment: Results from the induction and 
maintenance psoriatic arthritis clinical trial 
2. Arthritis Rheum 2007; 56: 2698-707.

 23. KAVANAUGH A, KRUEGER GG, BEUTLER 
A et al.: Infliximab maintains a high degree 
of clinical response in patients with active 
psoriatic arthritis through 1 year of treat-
ment: results from the IMPACT 2 trial. Ann 
Rheum Dis 2007; 66: 498-505.

 24. BARANAUSKAITE A, RAFFAYOVÁ H, KUN-
GUROV NV et al.: Infliximab plus metho-
trexate is superior to methotrexate alone in 
the treatment of psoriatic arthritis in metho-
trexate-naive patients: the RESPOND study. 
Ann Rheum Dis 2012; 71: 541-8.

 25. MEASE PJ, GLADMAN DD, RITCHLIN CT 
et al.: Adalimumab for the treatment of 
patients with moderately to severely ac-
tive psoriatic arthritis: results of a double-
blind, randomized, placebo-controlled trial.        
Arthritis Rheum 2005; 52: 3279-89.

 26. MEASE PJ, ORY P, SHARP JT et al.: Adali-
mumab for long-term treatment of psoriatic 
arthritis: 2-year data from the Adalimumab 
Effectiveness in Psoriatic Arthritis Trial 
(ADEPT). Ann Rheum Dis 2009; 68: 702-9.

 27. GENOVESE MC, MEASE PJ, THOMSON GT 
et al.: Safety and efficacy of adalimumab in 
treatment of patients with psoriatic arthritis 
who had failed disease modifying anti-rheu-
matic drug therapy. J Rheumatol 2007; 34: 
1040-50.

 28. KAVANAUGH A, MCINNES I, MEASE PJ et 
al.: Golimumab, a new human tumor ne-
crosis factor alpha antibody, administered 
every four weeks as a subcutaneous injec-
tion in psoriatic arthritis: Twenty-four-week 
efficacy and safety results of a randomized, 
placebo-controlled study. Arthritis Rheum 
2009; 60: 976-86.

 29. KAVANAUGH A, van der HEIJDE D,         
McINNES IB et al.: Golimumab in psori-
atic arthritis: one-year clinical efficacy, ra-
diographic, and safety results from a phase 
III, randomized, placebo-controlled trial.          
Arthritis Rheum 2012; 64: 2504-17.

 30. KAVANAUGH A, McINNES IB, MEASE PJ et 
al.: Clinical efficacy, radiographic and safe-
ty findings through 2 years of golimumab 
treatment in patients with active psoriatic 
arthritis: results from a long-term extension 
of the randomised, placebo-controlled GO-
REVEAL study. Ann Rheum Dis 2013; 72: 
1777-85.

 31. KAVANAUGH A, McINNES IB, MEASE P et 
al.: Clinical efficacy, radiographic and safe-
ty findings through 5 years of subcutaneous 
golimumab treatment in patients with active 
psoriatic arthritis: results from a long-term 
extension of a randomised, placebo-con-
trolled trial (the GO-REVEAL study). Ann 
Rheum Dis 2014; 73: 1689-94.

 32. MEASE PJ, FLEISCHMANN R, DEODHAR AA 
et al.: Effect of certolizumab pegol on signs 
and symptoms in patients with psoriatic ar-
thritis: 24-week results of a Phase 3 double-
blind randomised placebo-controlled study 
(RAPID-PsA). Ann Rheum Dis 2014; 73: 
48-55.

 33. van der HEIJDE D, FLEISCHMANN R, WOL-
LENHAUPT J et al.: Effect of different im-
putation approaches on the evaluation of 
radiographic progression in patients with 
psoriatic arthritis: results of the RAPID-PsA 
24-week phase III double-blind randomised 
placebo-controlled study of certolizumab 
pegol. Ann Rheum Dis 2014; 73: 233-7.

 34. GOTTLIEB A, MENTER A, MENDELSOHN A 
et al.: Ustekinumab, a human interleukin 
12/23 monoclonal antibody, for psoriatic 
arthritis: randomised, double-blind, place-
bo-controlled, crossover trial. Lancet 2009; 
373: 633-40.

 35. McINNES IB, KAVANAUGH A, GOTTLIEB AB 
et al.; on behalf of the PSUMMIt I StUdy 
GroUP: Efficacy and safety of ustekinumab 
in patients with active psoriatic arthritis: 
1-year results of the phase 3, multicentre, 
double-blind, placebo-controlled PSUM-
MIT I trial. Lancet 2013; 382: 780-9.

 36. KAVANAUGH A, RITCHLIN C, RAHMAN P 
et al.: Ustekinumab, an anti-IL-12/23 p40 
monoclonal antibody, inhibits radiographic 



1008 Clinical and Experimental Rheumatology 2017

SIR recommentations for the treatment of PsA / A. Marchesoni et al.

progression in patients with active psoriatic 
arthritis: results of an integrated analysis of 
radiographic data from the phase 3, multi-
centre, randomised, double-blind, placebo-
controlled PSUMMIT-1 and PSUMMIT-2 
trials. Ann Rheum Dis 2014; 73: 1000-6.

 37. KAVANAUGH A, PUIG L, GOTTLIEB AB et 
al.: Maintenance of clinical efficacy and 
radiographic benefit through two years of 
ustekinumab therapy in patients with ac-
tive psoriatic arthritis: results from a rand-
omized, placebo-controlled phase III trial. 
Arthritis Care Res 2015; 67: 1739-49.

 38. RITCHLIN C, RAHMAN P, KAVANAUGH A et 
al.: Efficacy and safety of the anti-IL-12/23 
p40 monoclonal antibody, ustekinumab, in 
patients with active psoriatic arthritis de-
spite conventional non-biological and bio-
logical anti-tumour necrosis factor therapy: 
6-month and 1-year results of the phase 3, 
multicentre, double-blind, placebo-con-
trolled, randomised PSUMMIT 2 trial. Ann 
Rheum Dis 2014; 73: 990-9.

 39. TAUSEND W, DOWNING C, TYRING S: Sys-
tematic review of interleukin-12, interleu-
kin-17, and interleukin-23 pathway inhibi-
tors for the treatment of moderate-to-severe 
chronic plaque psoriasis: ustekinumab, 
briakinumab, tildrakizumab, guselkumab, 
secukinumab, ixekizumab, and brodalumab. 
J Cutan Med Surg 2014; 18: 156-69.

 40. MEASE PJ, MCINNES IB, KIRKHAM B et al:. 
Secukinumab inhibition of interleukin-17A 
in patients with psoriatic arthritis. N Engl J 
Med 2015; 373: 1329-39.

 41. van der HEIJDE D, LANDEW RB, MEASE PJ, 
et al.: Secukinumab provides significant and 
sustained inhibition of joint structural dam-
age in a phase III study of active psoriatic 
arthritis Arthritis Rheum 2016; 68: 1914-21.

 42. McINNES IB, MEASE PJ, KIRKHAM B et al.: 
Secukinumab, a human anti-interleukin-
17A monoclonal antibody, in patients with 
psoriatic arthritis (FUTURE 2): a ran-
domised, double-blind, placebo-controlled, 
phase 3 trial. Lancet 2015; 386: 1137-46.

 43. MEASE PJ, GENOVESE MC, GREENWALD 
MW et al.: Brodalumab, an anti-IL17RA 
monoclonal antibody, in psoriatic arthritis. 
N Engl J Med 2014; 370: 2295-306. 

 44. MEASE PJ, van der HEIJDE D, RITCHLIN CT 
et al.: Ixekizumab, an interleukin-17A spe-
cific monoclonal antibody, for the treatment 
of biologic-naive patients with active psori-
atic arthritis: results from the 24-week ran-
domised, double-blind, placebo- controlled 
and active (adalimumab)-controlled period 
of the phase III trial SPIRIT-P1. Ann Rheum 
Dis 2017;76: 79-87.

 45. KAVANAUGH A, MEASE PJ, GOMEZ-REINO 
JJ et al.: Treatment of psoriatic arthritis in a 
phase 3 randomised, placebo-controlled trial 
with apremilast, an oral phosphodiesterase 4 
inhibitor. Ann Rheum Dis 2014; 73: 1020-6.

 46. KAVANAUGH A, MEASE PJ, GOMEZ-REINO 
JJ et al.: Longterm (52-week) results of a 
phase III randomized, controlled trial of 
apremilast in patients with psoriatic arthri-
tis. J Rheumatol 2015; 42: 479-88.

 47. KAVANAUGH A, ADEBAJO AO, GLADMAN 
DD: Apremilast, an oral phosphodiesterase 4 
inhibitor, is associated with long-term (104-

week) improvements in patients with psori-
atic arthritis: results from a phase 3, rand-
omized, controlled trial [abstract]. Arthritis 
Rheum 2014; 66 (Suppl 10): 1590.

 48. MEASE PJ, ADEBAJO AO, GLADMAN DD: 
Long-term (104-week) safety profile of 
apremilast, an oral phosphodiesterase 4 in-
hibitor, in patients with psoriatic arthritis: re-
sults from a phase 3, randomized, controlled 
trial and open-label extension [abstract].   
Arthritis Rheum 2014; 66 (Suppl 10): 1564.

 49. CUTOLO M, MYERSON GR, FLEISCHMANN 
RM et al.: A phase III, randomized, con-
trolled trial of apremilast in patients with 
psoriatic arthritis: results of the PALACE 2 
trial. J Rheumatol 2016; 43: 1724-34.

 50. EDWARDS CJ, BLANCO FJ, CROWLEY J et 
al.: Apremilast, an oral phosphodiesterase 4 
inhibitor, in patients with psoriatic arthritis 
and current skin involvement: a phase III, 
randomised, controlled trial (PALACE 3). 
Ann Rheum Dis 2016; 75: 1065-73.

 51. WELLS A, EDWARDS C, ADEBAJO AO:   
Apremilast in the treatment of DMARD-
naïve psoriatic arthritis patients: results of a 
phase 3 randomized, controlled trial (PAL-
ACE 4) [abstract]. Arthritis Rheum 2013; 65 
(Suppl. 10): L4.

 52. ADEBAJO AO, WELLS A, EDWARDS C: 
Long-term safety and tolerabiility of apre-
milast, an oral phosphodiesterase 4 inhibitor, 
in patients with psoriatic arthritis: a phase 3, 
randomized, controlled trial [abstract]. Ann 
Rheum Dis 2014; 73 (Suppl. 2): 730.

 53. WELLS A, EDWARDS C, ADEBAJO AO: Long-
term (104-week) safety and efficacy of mon-
otherapy with apremilast in DMARD-naïve 
patients with psoriatic arthritis: a phase 3, 
randomized, controlled trial and open-label 
extension (PALACE 4) [abstract]. Arthritis 
Rheum 2014; 66 (Suppl. 10): L22.

 54. PAPP KA, MENTER MA, ABE M et al.: Tofaci-
tinib, an oral Janus kinase inhibitor, for the 
treatment of chronic plaque psoriasis: results 
from two randomized, placebo-controlled, 
phase III trials. Br J Dermatol 2015; 173: 
949-61.

 55. MEASE PJ, HALL S, FItzGERALD O et al.: 
Efficacy and safety of tofacitinib, an oral 
janus kinase inhibitor, or adalimumab in 
patients with active psoriatic arthritis and 
an inadequate response to conventional 
synthetic DMARDs: a randomized, placebo-
controlled, phase 3 trial [abstract]. Arthritis 
Rheumatol 2016; 68 (Suppl. 10): 2983.

 56. MEASE P, GENOVESE MC, GLADSTEIN G et 
al.: Abatacept in the treatment of patients 
with psoriatic arthritis: results of a six-
month, multicenter, randomized, double-
blind, placebo-controlled, phase II trial.      
Arthritis Rheum 2011; 63: 939-48.

 57. MEASE PJ, GOTTLIEB A, van der HEIJDE D 
et al.: Abatacept in the treatment of active 
psoriatic arthritis: 24-week results from a 
phase III study [abstract]. Arthritis Rheuma-
tol 2016; 68 (Suppl. 10): 1041.

 58. JIMENEZ-BOJ E, STAMM TA, SADLONOVA 
M et al.: Rituximab in psoriatic arthritis: 
an exploratory evaluation. Ann Rheum Dis 
2012; 71: 1868-71.

 59. COSTA L, CASO F, CANTARINI L, DEL PA, 
SCARPA R, ATTENO M: Efficacy of tocili-

zumab in a patient with refractory psoriatic 
arthritis. Clin Rheumatol 2014; 33: 1355-7.

 60. HUGHES M, CHINOY H: Successful use of 
tocilizumab in a patient with psoriatic ar-
thritis. Rheumatology 2013; 52: 1728-9.

 61. OGATA A, UMEGAKI N, KATAYAMA I, KU-
MANOGOH A, TANAKA T: Psoriatic arthritis 
in two patients with an inadequate response 
to treatment with tocilizumab. Joint Bone 
Spine 2012; 79: 85-7.

 62. MEASE PJ, GOTTLIEB AB, BERMAN A et al.: 
the efficacy and safety of clazakizumab, an 
anti–interleukin-6 monoclonal antibody, in 
a phase IIb study of adults with active psori-
atic arthritis. Arthritis Rheumatol 2016; 68: 
2163-73.

 63. PATEL S, PATEL T, KERDEL FA: The risk of 
malignancy or progression of existing ma-
lignancy in patients with psoriasis treated 
with biologics: case report and review of the 
literature. Int J Dermatol 2016; 55: 487-93.

 64. KAVANAUGH A, McINNES IB, RITCHLIN C 
at al.: Integrated safety of ustekinumab in 
psoriatic arthritis: 2 year follow-up from the 
psoriatic arthritis clinical development pro-
gram [abstract]. Ann Rheum Dis 2015; 74 
(Suppl. 2): 136.

 65. PAPP K, GOTTLIEB AB, NALDI L et al.: 
Safety surveillance for ustekinumab and 
other psoriasis treatments from the psoriasis 
longitudinal assessment and registry (PSO-
LAR). J Drugs Dermatol 2015; 14: 706-14.

 66. GÓMEZ-GARCÍA F, EPSTEIN D, ISLA-
TEJERA B, LORENTE A, VÉLEZ GARCÍA-
NIETO A, RUANO J: Short-term efficacy and 
safety of new biological agents targeting 
the interleukin-23–T helper 17 pathway for 
moderate-to-severe plaque psoriasis: a sys-
tematic review and network meta-analysis. 
Br J Dermatol 2016; Jun 13. 

 67. van de KERKHOF PC, GRIFFITHS CE, REICH 
K et al.: Secukinumab long-term safety ex-
perience: a pooled analysis of 10 phase II 
and III clinical studies in patients with mod-
erate to severe plaque psoriasis. J Am Acad 
Dermatol 2016; 75: 83-98.

 68. DEODHAR AA, SCHREIBER S, GANDHI K, 
FOX T, GAILLEZ C, KARYEKAR C: No in-
creased risk of inflammatory bowel disease 
among secukinumab-treated patients with 
moderate to severe psoriasis, psoriatic ar-
thritis, or ankylosing spondylitis: data from 
14 Phase 2 and Phase 3 Clinical Studies.   
Arthritis Rheumatol 2016; 68 (Suppl. 10): 
962.

 69. QU X, ZHANG S, TAO L, SONG Y: A meta-
analysis of apremilast on psoriatic arthritis 
long-term assessment of clinical efficacy 
(PALACE). Expert Rev Clin Pharmacol 
2016; 9: 799-805.

 70. MEASE PJ, GLADMAN DD, GOMEZ-REINO 
JJ et al.: Long-term (156-week) safety pro-
file of apremilast, an oral phosphodiesterase 
4 inhibitor in patients with psoriatic arthri-
tis: pooled safety analysis of 3 phase III, 
randomized controlled trials. Ann Rheum 
Dis 2016; 75 (Suppl. 2): 608.

 71. TAYLOR W, GLADMAN D, HELLIWELL P, 
MARCHESONI A, MEASE P, MIELANTS H, 
and the caSPar StUdy GroUP: Classifica-
tion criteria for psoriatic arthritis. Devel-
opment of new criteria from a large inter-



1009Clinical and Experimental Rheumatology 2017

SIR recommentations for the treatment of PsA / A. Marchesoni et al.

national study. Arthritis Rheum 2006; 54: 
2665-73.

 72. MARCHESONI A, LUBRANO E, MANARA 
M, RAMONDA R, SALVARANI C, OLIVIERI 
I: Current approach to the management of 
psoriatic arthritis according to a sample of 
Italian rheumatologists. Clin Exp Rheuma-
tol 2016; 34: 1051-8.

 73. FLINT J, PANCHAL S, HURRELL A et al.: 
BSR and BHPR guideline on prescribing 
drugs in pregnancy and breastfeeding – Part 
I: standard and biologic disease modifying 
anti-rheumatic drugs and corticosteroids. 
Rheumatology 2016; 55: 1693-7.

 74. PORTER C, ARMSTRONG-FISHER S et al.: 
Certolizumab pegol does not bind the neo-
natal Fc receptor (FcRn): Consequences for 
FcRn-mediated in vitro transcytosis and ex 
vivo human placental transfer J Rep Immu-
nol 2016; 116: 7-12.

 75. LEMOS LL, de OLIVEIRA CJ, 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.

 76. GOULABCHAND R, MOUTERDE G, BAR-
NETCHE T, LUKAS C, MOREL J, COMBE B: 
Effect of tumour necrosis factor blockers on 
radiographic progression of psoriatic arthri-
tis: a systematic review and meta-analysis 
of randomised controlled trials. Ann Rheum 
Dis 2014; 73: 414-9.

 77. EDER L, THAVANESWARAN A, CHANDRAN 
V, GLADMAN DD: Tumour necrosis factor al-
pha blockers are more effective than metho-
trexate in the inhibition of radiographic joint 
damage progression among patients with 
psoriatic arthritis. Ann Rheum Dis 2014; 73: 
1007-11.

 78. GLADMAN DD, SAMPALIS JS, ILLOUZ O, 
GUERETTE B: Responses to adalimumab in 
patients with active psoriatic arthritis who 
have not adequately responded to prior ther-
apy: effectiveness and safety results from 
an open-label study. J Rheumatol 2010; 37: 
1898-906.

 79. McINNES IB, SIEPER J, BRAUN J et al.:      
Efficacy and safety of secukinumab, a fully 
human anti-interleukin-17A monoclonal an-
tibody, in patients with moderate-to-severe 
psoriatic arthritis: a 24-week, randomised, 
double-blind, placebo-controlled, phase II 
proof-of-concept trial. Ann Rheum Dis 2014; 
73: 349-56.

 80. SCHETT G, WOLLENHAUPT J, PAPP K et 
al.: Oral apremilast in the treatment of ac-
tive psoriatic arthritis: results of a multi-
center, randomized, double-blind, placebo-
controlled study. Arthritis Rheum 2012; 64: 
3156-67.

 81. SCHOELS MM, ALETAHA D, ALASTI F, 
SMOLEN JF: Disease activity in psoriatic 
arthritis (PsA): defining remission and treat-
ment success using the DAPSA score. Ann 
Rheum Dis 2016; 75: 811-18.

 82. COATES LC, MOVERLEY AR, McPARLAND 
L et al:. Effect of tight control of inflamma-
tion in early psoriatic arthritis (TICOPA): 
a UK multicentre, open-label, randomised 
controlled trial. Lancet 2015; 386: 2489-98.

 83. 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 440 patients 
included in the NOR-DMARD study. Ann 
Rheum Dis 2014; 73: 132-7.

 84. BEHRENS F, CAÑETE JD, OLIVIERI I, van 
KUIJK ZW, McHUGH N, COMBE B: Tumour 
necrosis factor inhibitor monotherapy vs 
combination with MTX in the treatment of 
PsA: a systematic review of the literature. 
Rheumatology 2015; 54: 915-26.

 85. COATES LC, FRANSEN J, HELLIWELL PS: 
Defining minimal disease activity in psori-
atic arthritis: a proposed objective target for 
treatment. Ann Rheum Dis 2010; 69: 48-53.

 86. GLINTBORG B, ØSTERGAARD 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 nationwide DANBIO reg-
istry. Arthritis Rheum 2013; 65: 1213-23.

 87. FAGERLI KM, LIE E,1 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.

 88. KRISTENSEN LE, LIE E, JACOBSSON LTH 
et al.: Effectiveness and feasibility associ-
ated with switching to a second or third TNF 
inhibitor in patients with psoriatic arthritis: 
A cohort study from Southern Sweden.              
J Rheumatol 2016; 43: 81-7.

 89. COATES LC, HELLIWELL PS: defining low 
disease activity states in psoriatic arthritis 
using novel composite disease instruments. 
J Rheumatol 2016; 43: 371-5.

 90. CANTINI F, NICCOLI L, NANNINI C et al.: 
Frequency and duration of clinical remis-
sion in patients with peripheral psoriatic 
arthritis requiring second-line drugs. Rheu-
matology 2008; 47: 872-6.

 91. CANTINI F, NICCOLI L, CASSARÀ E, KA-
LOUDI O, NANNINI C: Sustained mainte-
nance of clinical remission after adalimum-
ab dose reduction in patients with early pso-
riatic arthritis: a long-term follow-up study. 
Biologics 2012; 6: 201-6.

 92. ARAUJO EG, FINZEL S, ENGLBRECHT M et 
al.: High incidence of disease recurrence 
after discontinuation of disease-modifying 
anti-rheumatic drug treatment in patients 
with psoriatic arthritis in remission. Ann 
Rheum Dis 2015; 74: 655-60.

 93. FONG W, HOLROYD C, DAVIDSON B et al.: 
The effectiveness of a real life dose reduc-
tion strategy for tumour necrosis factor 
inhibitors in ankylosing spondylitis and 
psoriatic arthritis. Rheumatology 2016; 55: 
1837-42.

 94. LORENZIN M, ORTOLAN A, de HOOGE M et 
al.: Lengthening the time intervals between 
doses of biological agents in psoriatic ar-
thritis patients: A single-center retrospective 
study. Int J Immunopathol Pharmacol 2015; 
28: 479-87.

 95. van den BOSCH F, MANGER B, GOUPILLE P 
et al.: Effectiveness of adalimumab in treat-
ing patients with active psoriatic arthritis 
and predictors of good clinical responses for 
arthritis, skin and nail lesions. Ann Rheum 
Dis 2010; 69: 394-9.

 96. HEALY PJ, HELLIWELL PS: Measuring clini-

cal enthesitis in psoriatic arthritis: Assess-
ment of existing measures and development 
of an instrument specific to psoriatic arthri-
tis. Arthritis Rheum 2008; 59: 686-91.

 97. DELLE SEDIE S, RIENTE L: Psoriatic arthritis: 
what ultrasound can provide us? Clin Exp 
Rheumatol 2015; 33 (Suppl. 93): S60-65.

 98. OLIVIERI I, SCARANO E, PADULA A, 
D’ANGELO S, CANTINI: Switching tumor 
necrosis factor alpha inhibitors in HLA-B27-
associated severe heel enthesitis. Arthritis 
Rheum 2007; 57: 1572-4.

 99. OLIVIERI I, GIASI V, SCARANO E, GIGLIOT-
TI P, D’ANGELO S, PADULA A: A brief course 
of anti-TNF-α therapy can cure recurrent 
episodes of HLA-B27-associated severe 
and refractory heel enthesitis. Clin Exp 
Rheumatol 2009; 27: 1057.

100. KAVANAUGH A, PUIG L, GOTTLIEB AB et 
al.: Efficacy and safety of ustekinumab in 
psoriatic arthritis patients with peripheral 
arthritis and physician-reported spondylitis: 
post-hoc analyses from two phase III, mul-
ticentre, double-blind, placebo-controlled 
studies (PSUMMIT-1/PSUMMIT-2). Ann 
Rheum Dis 2016; 75: 1984-8.

101. PEREZ ALAMINO R, MALDONADO COCCO 
JA, CITERA G et al.: Differential features be-
tween primary ankylosing spondylitis and 
spondylitis associated with psoriasis and 
inflammatory bowel disease. J Rheumatol 
2011; 38: 1656-60.

102. LUBRANO E, SPADARO A, MARCHESONI A 
et al.: The effectiveness of a biologic agent 
on axial manifestations of psoriatic arthri-
tis. A twelve months observational study in 
a group of patients treated with etanercept. 
Clin Exp Rheumatol 2011; 29: 80-4.

103. CALLHOFF J, SIEPER J, WEISS A, ZINK A, 
LISTING J: Efficacy of TNF-α blockers in 
patients with ankylosing spondylitis and 
non-radiographic axial spondyloarthritis: 
a meta-analysis. Ann Rheum Dis 2015; 74: 
1241-8.

104. SIEPER J, van der HEIJDE D, DOUGADOS 
M et al.: Efficacy and safety of adalimum-
ab in patients with non-radiographic axial 
spondyloarthritis: results of a randomised 
placebo-controlled trial (ABILITY-1). Ann 
Rheum Dis 2013; 72: 815-22.

105. SONG IH, WEISS A, HERMANN KG et al.: 
Similar response rates in patients with anky-
losing spondylitis and non-radiographic axi-
al spondyloarthritis after 1 year of treatment 
with etanercept: results from the ESTHER 
trial. Ann Rheum Dis 2013; 72: 823-5.

106. LANDEWÉ R, BRAUN J, DEODHAR A et al.: 
Efficacy of certolizumab pegol on signs and 
symptoms of axial spondyloarthritis includ-
ing ankylosing spondylitis: 24-week results 
of a double-blind randomised placebo-con-
trolled Phase 3 study. Ann Rheum Dis 2014; 
73: 39-47

107. BARKHAM N, KEEN HI, COATES LC et al.: 
Clinical and imaging efficacy of infliximab 
in HLA-B27-positive patients with magnetic 
resonance imaging-determined early sacro-
iliitis. Arthritis Rheum 2009; 60: 946-54.

108. SIEPER J, van der HEIJDE D, DOUGADOS M 
et al.: A randomized, double-blind, placebo-
controlled, sixteen-week study of subcuta-
neous golimumab in patients with active 



1010 Clinical and Experimental Rheumatology 2017

SIR recommentations for the treatment of PsA / A. Marchesoni et al.

nonradiographic axial spondyloarthritis. 
Arthritis Rheumatol 2015; 67: 2702-12.

109. BARALIAKOS X, HAIBEL H, LISTING J, SIE-
PER J, BRAUN J: Continuous long-term anti-
TNF therapy does not lead to an increase in 
the rate of new bone formation over 8 years 
in patients with ankylosing spondylitis. Ann 
Rheum. Dis 2014; 73: 710-5.

110. HAROON N, INMAN RD, LEARCH TJ et al.: 
The impact of tumor necrosis factor α in-
hibitors on radiographic progression in an-
kylosing spondylitis. Arthritis Rheum 2013; 
65: 2645-54.

111. KAVANAUGH A, PUIG L, GOTTLIEB AB et 
al.: Efficacy and safety of ustekinumab in 
psoriatic arthritis patients with peripheral 
arthritis and physician-reported spondylitis: 
post-hoc analyses from two phase III, mul-
ticentre, double-blind, placebo-controlled 
studies (PSUMMIT-1/PSUMMIT-2). Ann 
Rheum Dis 2016; 75: 1984-8.

112. PODDUBNYY D, HERMANN KGA, CALL-
HOFF J, LISTING J, SIEPER J: Ustekinumab 
for the treatment of patients with active anky-
losing spondylitis: results of a 28-week, pro-
spective, open-label, proof-of-concept study 
(TOPAS). Ann Rheum Dis 2014; 73: 817-23.

113. BAETEN D, SIEPER J, BRAUN J et al.: Secuki-
numab, an interleukin-17A inhibitor, in an-
kylosing spondylitis. N Engl J Med. 2015; 
373: 2534-48.

114. PATHAN E, ABRAHAM S, van ROSSEN E et 
al.: Efficacy and safety of apremilast, an oral 
phosphodiesterase 4 inhibitor, in ankylosing 
spondylitis. Ann Rheum Dis 2013; 72: 1475-
80.

115. BRAUN J, van den BERG R, BARALIAKOS 
X et al.: 2010 Update of the ASAS/EULAR 
recommendations for the management of an-
kylosing spondylitis. Ann Rheum Dis 2011; 
70: 896-904.

116. van der HEIJDE D, RAMIRO S, LANDEWÉ R et 
al.: 2016 update of the ASAS-EULAR man-
agement recommendations for axial spondy-
loarthritis. Ann Rheum Dis January 13, 2017 
as 10.1136/annrheumdis-2016-210770.

117. LUBRANO E, PARSONS WJ, PERROTTA FM: 
Assessment of response to treatment, remis-
sion, and minimal disease activity in axial 
psoriatic arthritis treated with tumor necro-
sis factor inhibitors. J Rheumatol 2016; 43: 
918-23.

118. GLADMAN DD, INMAN RD, COOK RJ et al.: 
International spondyloarthritis interobserver 
reliability exercise – the INSPIRE study: I. 
Assessment of spinal measures. J Rheumatol 
2007; 34: 1733-9.

119. LUBRANO E, MARCHESONI A, OLIVIERI I 
et al.: Psoriatic arthritis spondylitis radiol-
ogy index: a modified index for radiologic 
assessment of axial involvement in psoriatic 
arthritis. J Rheumatol 2009; 36: 1006-11.

120. LUBRANO E, MARCHESONI A, OLIVIERI I et 
al.: The radiological assessment of axial in-
volvement in psoriatic arthritis: a validation 
study of the BASRI total and the modified 
SASSS scoring methods. Clin Exp Rheuma-
tol 2009; 27: 977-80.

121. GLINTBORG B, ØSTERGAARD M, KROGH 

NS et al.: Clinical response, drug survival 
and predictors thereof in 432 ankylosing 
spondylitis patients after switching tumour 
necrosis factor α inhibitor therapy: results 
from the Danish nationwide DANBIO reg-
istry. Ann Rheum Dis 2013; 72: 1149-55.

122. LIE E, van der HEIJDE D, UHLIG T et al.: 
Effectiveness of switching between TNF in-
hibitors in ankylosing spondylitis: data from 
the NOR-DMARD register. Ann Rheum Dis 
2011; 70: 157-63.

123. CIUREA A, EXER P, WEBE U et al.: Does the 
reason for discontinuation of a first TNF in-
hibitor influence the effectiveness of a sec-
ond TNF inhibitor in axial spondyloarthri-
tis? Results from the Swiss Clinical Qual-
ity Management Cohort. Arthritis Res Ther 
2016; 18: 71.

124. SIEPER J, DEODHAR A, MARZO-ORTEGA H 
et al.: Secukinumab efficacy in anti-TNF-
naive and anti-TNF-experienced subjects 
with active ankylosing spondylitis: results 
from the MEASURE 2 Study. Ann Rheum 
Dis 2017; 76: 571-92.

125. BARALIAKOS X, LISTING J, BRANDT J et 
al.: Clinical response to discontinuation of 
anti-TNF therapy in patients with ankylos-
ing spondylitis after 3 years of continuous 
treatment with infliximab. Arthritis Res Ther 
2005; 7: R439-R444.

126. SONG IH, ALTHOFF CE, HAIBEL H et al.: 
Frequency and duration of drug-free remis-
sion after 1 year of treatment with etanercept 
versus sulfasalazine in early axial spondy-
loarthritis: 2 year data of the ESTHER trial. 
Ann Rheum Dis 2012; 71: 1212-15.

127. HAIBEL H, HELDMANN F, BRAUN J et al.: 
Long-term efficacy of adalimumab after 
drug withdrawal and retreatment in patients 
with active non-radiographically evident 
axial spondyloarthritis who experience a 
flare. Arthritis Rheum 2013; 65: 2211-13.

128. YATES M, HAMILTON LE, ELENDER F et al.: 
Is Etanercept 25 mg once weekly as effec-
tive as 50 mg at maintaining response in 
patients with ankylosing spondylitis? A ran-
domized control trial. J Rheumatol 2015; 42: 
1177-85.

129. CANTINI F, NICCOLI L, CASSARÀ E et al.: 
Duration of remission after halving of the 
etanercept dose in patients with ankylos-
ing spondylitis: a randomized, prospective, 
long-term, follow-up study. Biologics 2013; 
7: 1-6.

130. ZÁVADA J, UHER M, SISOL K et al.: A tai-
lored approach to reduce dose of anti-TNF 
drugs may be equally effective, but sub-
stantially less costly than standard dosing 
in patients with ankylosing spondylitis over 
1 year: a propensity score-matched cohort 
study. Ann Rheum Dis 2016; 75: 96-102.

131. BARALIAKOS X, van den BERG R, BRAUN J, 
van der HEIJDE D: Update of the literature 
review on treatment with biologics as a ba-
sis for the first update of the ASAS/EULAR 
management recommendations of ankylos-
ing spondylitis. Rheumatology 2012; 51: 
1378-87.

132. ASH Z, GAUJOUX-VIALA C, GOSSEC L et 

al.: A systematic literature review of drug 
therapies for the treatment of psoriatic ar-
thritis: current evidence and meta-analysis 
informing the EULAR recommendations 
for the management of psoriatic arthritis. 
Ann Rheum Dis 2012; 71: 319-26.

133. SIEPER J, KOENIG A, BAUMGARTNER S 
et al.: Analysis of uveitis rates across all 
etanercept ankylosing spondylitis clinical 
trials. Ann Rheum Dis 2010; 69: 226-9.

134. BRAUN J, BARALIAKOS X, LISTING J et al.: 
Differences in the incidence of flares or new 
onset of inflammatory bowel diseases in pa-
tients with ankylosing spondylitis exposed 
to therapy with anti-tumor necrosis factor 
alpha agents. Arthritis Rheum 2007; 57: 639-
47.

135. SONG IH, APPEL H, HAIBEL H et al.: New 
onset of Crohn’s disease during treatment of 
active ankylosing spondylitis with etaner-
cept. J Rheumatol 2008; 35: 532-6.

136. GILARDI D, FIORINO G, ALLOCCA M, 
BRAVATÀ I, DANESE S: Golimumab: clini-
cal  update on its use for ulcerative colitis. 
Drugs Today (Barc) 2015; 51: 171-84. 

137. REICH K, ORTONNE JP, GOTTLIEB AB et al.: 
Successful treatment of moderate to severe 
plaque psoriasis with the PEGylated Fab’ 
certolizumab pegol: results of a phase II 
randomized, placebo-controlled trial with a 
re-treatment extension. Br J Dermatol 2012; 
167: 180-90.

138. MOON W, PESTANA L, BECKER B et al.:     
Efficacy and safety of certolizumab pegol 
for Crohn’s disease in clinical practice.     
Aliment Pharmacol Ther 2015; 42: 428-40.

139. LIN VW, RINGOLD S, DEVINE EB: Com-
parison of ustekinumab with other biologi-
cal agents for the treatment of moderate to 
severe plaque psoriasis: a bayesian network 
meta-analysis. Arch Dermatol 2012; 148: 
1403-10.

140. LANGLEY RG, ELEWSKI BE, LEBWOHL M 
et al.: Secukinumab in plaque psoriasis-
-results of two phase 3 trials. N Engl J Med 
2014; 371; 326-38.

141. THAÇI D, BLAUVELT A, REICH K et al.: 
Secukinumab is superior to ustekinumab 
in clearing skin of subjects with moderate 
to severe plaque psoriasis: CLEAR, a rand-
omized controlled trial. J Am Acad Derma-
tol 2015; 73: 400-9.

142. FEAGAN BG, SANDBORN WJ, GASINK C et 
al.: Ustekinumab as induction and mainte-
nance therapy for Crohn’s disease. N Engl J 
Med 2016; 375: 1946-60.

143. DICK AD, TUGAL-TUTKUN I, FOSTER S et 
al.: Secukinumab in the treatment of nonin-
fectious uveitis: results of three randomized, 
controlled clinical trials. Ophthalmology. 
2013; 120: 777-87.

144. PAPP K, REICH K, LEONARDI CL et al.:  
Apremilast, an oral phosphodiesterase 4 
(PDE4) inhibitor, in patients with moderate 
to severe plaque psoriasis: results of a phase 
III, randomized controlled trial (Efficacy 
and Safety Trial Evaluating the Effects of 
apremilast in Psoriasis [ESTEEM] 1). J Am 
Acad Dermatol 2015; 73: 37-49.


