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Abstract
Objective

To compare real-world persistence, effectiveness and tolerability of ustekinumab versus TNF inhibitors (TNFi) in 
psoriatic arthritis (PsA).

Methods
One-year data from Italian subjects enrolled in the PsABio study (PsA patients receiving 1st- to 3rd-line treatment with 

ustekinumab or TNFi) were evaluated. Treatment persistence was analysed using Kaplan-Meier curves; hazard ratios (HR) 
of stopping treatment, and the corresponding 95% confidence intervals (CI), were computed through Cox regression models. 

Proportions of patients reaching clinical effectiveness endpoints were analysed using logistic regression, including propensity 
score (PS) adjustment for imbalanced baseline covariates, and non-response imputation if treatment was stopped/switched. 

Results
Among 222 participants with follow-up data (effectiveness set), 101 received ustekinumab and 121 TNFi. In the ustekinumab 

group, 74.3% continued treatment up to 12±3 months compared to 63.6% in the TNFi group. Ustekinumab showed better 
persistence than TNFi, overall and in specific subgroups (females, monotherapy without methotrexate, BMI <25 or >30 kg/m2, 
patients receiving ustekinumab as 2nd-line treatment instead of a second TNFi). Overall, the PS-adjusted HR of treatment 

discontinuation was 0.46 (95% CI: 0.26–0.82) for ustekinumab vs. TNFi. cDAPSA LDA/remission was achieved in 43.5% of 
ustekinumab and 43.6% of TNFi-treated patients, while MDA was achieved in 24.2% and 28.0% of patients, respectively. 
After PS adjustment, odds ratios of clinical effectiveness did not differ significantly. Both treatments showed an acceptable 

safety profile.

Conclusion
This prospective, real-life study found a better persistence of ustekinumab than TNFi in PsA patients. At 1 year, both 

treatments showed similar effectiveness. 
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Introduction
Psoriatic arthritis (PsA) is a complex, 
heterogeneous and potentially severe 
disease involving a large spectrum of 
manifestations, including the musculo-
skeletal system, skin, nails and, less 
frequently, eyes and gut (1).
The European League Against Rheu-
matism (EULAR) recommendations 
for the management of PsA address 
non-steroidal anti-inflammatory drugs, 
local glucocorticoid injections and con-
ventional synthetic disease-modifying 
anti-rheumatic drugs (csDMARD) as 
initial treatments for active PsA (1). An 
increasing number of effective treat-
ment options are available for moder-
ate-to severe PsA not responding to cs-
DMARDs. These options include bio-
logics as tumour necrosis factor (TNF) 
inhibitors, interleukin (IL)-12/23, IL-23 
and IL-17 inhibitors, and small mol-
ecules as PDE4 and JAK inhibitors (1-
3). The IL-12/23 inhibitor, ustekinum-
ab, was the first new biologic drug for 
PsA to be developed after TNFi (4). The 
phase III PSUMMIT 1 and 2 trials dem-
onstrated a greater clinical response at 
24 weeks with ustekinumab compared 
to placebo in patients with PsA (5, 6). 
However, data from RCTs generally 
lack external validity because of strin-
gent inclusion and exclusion crite ria, 
and only real-life observations can 
provide indications on long-term effec-
tiveness and safety in everyday clini-
cal settings. Moreover, further clinical 
outcomes are used in real-life studies, 
for example treatment persistence, i.e. 
a comprehensive outcome involving 
effectiveness and safety, mixed with 
patient and doctor satisfaction and pref-
erences (7-9). For these reasons, real-
world studies are central to integrate 
evidence from RCTs, as it was shown in 
Registry-based studies of patients with 
psoriasis and spondyloarthritis (SpA) 
(10-13). 
The PsABio study is an international, 
prospective, observational cohort study 
aimed to evaluate the persistence, ef-
fectiveness, and safety of 1st/2nd/3rd-line 
ustekinumab versus TNFi in a real-life 
setting of adult PsA patients. The study 
was conducted in 8 European countries 
enrolling 991 patients between Decem-
ber 2015 and June 2018 in 92 study 

sites. Participants were treated accord-
ing to standard clinical practice in each 
country, with the choice of treatment 
(ustekinumab or any approved TNFi) 
being at the discretion of the treating 
Rheumatologist. The main findings at 
6 months and at the 1-year follow-up 
of the PsABio study – full population 
–  have been recently published (14, 
15). Because Italian sites contributed 
a significant number of patients to this 
study, a country analysis of 1-year data 
was performed. 

Materials and methods
Study design
The PsABio study (registered at http://
www.clinicaltrials.gov: NCT02627768) 
is an observational study of adult PsA 
patients fulfilling the Classification 
Criteria for Psoriatic Arthritis - CAS-
PAR (16). The methods of the PsABio 
study have been described in-depth in 
earlier reports (14, 15). The current in-
terim analysis at month 12 (±3 months) 
is based on the Italian PsABio cohort 
alone, involving 15 sites that enrolled 
a total of 238 consecutive PsA patients. 
Before data collection, all patients 
signed an informed consent form al-
lowing data collection and source data 
verification, in agreement with Italian 
regulations and trial sponsor policy. 
The study was approved by the Ethics 
Committees of the Italian participating 
centres and was conducted according 
to the principles of the Declaration of 
Helsinki and the Good Clinical Practice 
guidelines. 
Participants were screened consecu-
tively, and all those meeting the eligi-
bility criteria were offered enrolment 
into the study. Treatment decision was 
taken by each investigator prior to, and 
independently of the patient inclusion 
in the study, following Italian standard 
clinical practice and regulations. TNFi 
therapies included any PsA approved 
TNFi (i.e. adalimumab, etanercept, 
golimumab, infliximab, certolizumab 
pegol), including biosimilars. Patients 
received biological DMARD (bD-
MARD) in addition to other co-medica-
tions as treatment for PsA (e.g. metho-
trexate, steroids, NSAIDs, etc.) or pso-
riasis (e.g. systemic therapy, photother-
apy) according to local standard clinical 
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practice. After the study entry, patients 
were visited regularly by their treating 
rheumatologists according to clinical 
practice (at least every 6 months ±3 
months), and could be switched to any 
other approved bDMARD (or to other 
classes of medications), changed rec-
ommended dosing schedules or stopped 
therapy, in accordance with physician’s 
decision. This notwithstanding, data 
collection continued if the patient did 
not withdraw from the study. 
Data collection at baseline and at the 
following visits included information 
available as for clinical practice, i.e. 
those related to demographic and clini-
cal characteristics, PsA disease features 
(including 66/68 swollen/tender joint 
count, enthesitis, dactylitis, psoriasis, 
psoriatic nail disease, presence of back 
pain and/or chronic widespread pain 
assessed by the Fibromyalgia Rapid 
Screening Tool), previous TNFi and 
csDMARDs usage, medical history, 
other concomitant PsA medication, 
treatment persistence, clinical response 
outcomes (including the proportions of 
patients reaching minimal disease ac-
tivity [MDA], very low disease activ-
ity [VLDA], clinical Disease Activity 
index for PSoriatic Arthritis [cDAPSA] 
low disease activity [LDA] or remis-
sion, ≥50% improvement in Bath An-
kylosing Spondylitis Disease Activity 
Index [BASDAI]), safety of therapies 
(i.e. occurrence of adverse events, se-
rious adverse events, etc.), Patient-Re-
ported Outcomes (PROs), data on co-
morbidities, use of concomitant medi-
cations, hospitalisations and resource 
utilisation. Given the real-world study 
setting, cDAPSA was used instead of 
DAPSA. The two indexes previously 
showed consistent results (17, 18). Due 
to the observational nature of the study, 
axial disease was clinically defined by 
the investigator-treating rheumatologist 
and no imaging and/or HLA-B27 re-
sults were required. Patients could have 
either pure axial disease (i.e. no signs of 
peripheral joint involvement) or com-
bined peripheral and axial disease.
Primary outcomes of this interim anal-
ysis in the Italian cohort were 1-year 
treatment persistence and proportions 
of patients reaching effectiveness end-
points as MDA, VLDA, cDAPSA LDA/

remission and cDAPSA remission. Sec-
ondary outcome was the number of 
participants with adverse events and 
serious adverse events. Adverse events 
were summarised under the initial treat-
ment line as well as under all treatments 
started within a 91-day safety period af-
ter the initial treatment line prior to the 
adverse event.

Statistical methods 
Data validation, development of a de-
tailed analysis plan and all statistical 
analyses were performed by or under 
the authority of the sponsor (Janssen 
Pharmaceutica, Beerse). Analyses of 
treatment persistence and effectiveness 
were based on the effectiveness set, in-

cluding all patients with baseline data 
and any effectiveness follow-up data. A 
detailed description of statistical meth-
ods, including handling of missing data 
and propensity score (PS) analysis, was 
previously given (14, 15).
As the analysis was exploratory, no pre-
defined hypotheses were tested and no 
adjustment for multiplicity was applied. 
Hence, and in consensus with recent 
recommendations (19), within- and 
between-group differences included the 
95% CI, rather than by p-values, which 
provide no information about the vari-
ability of an estimated association.
Treatment persistence was calculated 
as the time from the initiation of the 
bDMARD at enrolment, up to the 

Table I. Main demographic and clinical characteristics at baseline of the PsABio Italian 
cohort, overall and according to treatment type (effectiveness set).

Characteristic UST TNFi Overall
 (n=101) (n=121) (n=222)

Age   
    <40 12  (11.9%) 27  (22.3%) 39  (17.6%)
    40–50 34  (33.7%) 31  (25.6%) 65  (29.3%)
    50–60 34  (33.7%) 35  (28.9%) 69  (31.1%)
    60–65 8  (7.9%) 11  (9.1%) 19  (8.6%)
    ≥65 13  (12.9%) 17  (14.0%) 30  (13.5%)
Mean (SD) 51.4  (11.3) 49.9  (12.9) 50.6  (12.2)

Sex   
    Female 61  (60.4%) 76  (62.8%) 137  (61.7%)

BMI*   
    <25 35  (35.7%) 48  (42.9%) 83  (39.5%)
    25–30 39  (39.8%) 40  (35.7%) 79  (37.6%)
    >30 24  (24.5%) 24  (21.4%) 48  (22.9%)
Mean (SD) 28.1  (6.2) 26.7  (5.4) 27.4  (5.8)
Time since diagnosis (years), mean (SD) 6.2  (6.9) 5.9  (6.4) 6.0  (6.6)

Line of biological treatment   
First line 44  (43.6%) 64  (52.9%) 108  (48.6%)
Second line 39  (38.6%) 40  (33.1%) 79  (35.6%)
Third line 18  (17.8%) 17  (14.0%) 35  (15.8%)

Type of PsA Ұ   
Presence of axial involvement 32  (31.7%) 42  (35.0%) 74  (33.5%)
Presence of enthesitis 39  (38.6%) 51  (42.1%) 90  (40.5%)
Presence of dactylitis  9  (8.9%) 12  (10.0%) 21  (9.5%)
MTX use at baseline 32  (31.7%) 45  (37.2%) 77  (34.7%)

BSA *, Ұ   
    <3% 41  (51.3%) 69  (67.0%) 110  (60.1%)
    3–10% 29  (36.3%) 27  (26.2%) 56  (30.6%)
    >10% 10  (12.5%) 7  (6.8%) 17  (9.3%)
cDAPSA, mean (SD) 26.3  (15.4) 23.5  (12.3) 24.8  (13.9)

Extra-articular manifestations   
    Uveitis 1  (1.0%) 3  (2.5%) 4  (1.8%)
    IBD 5 (5.0%) 4  (3.3%) 9  (4.1%)

*The sums do not add up to the total because of some missing data.
Ұ Psoriasis skin involvement. 
BMI: Body Mass Index; BSA: body surface area; cDAPSA: Clinical Disease Activity Index for Pso-
riatic Arthritis; CI: confidence interval; IBD: inflammatory bowel disease; MTX: methotrexate; SD: 
standard deviation; UST: ustekinumab; TNFi: tumour necrosis factor inhibitor. 
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last injection of this bDMARD (plus 
one dispensing interval), or start of 
subsequent bDMARD, or withdrawal 
from the study, or data cut-off date for 
subjects who remained on their initial 
treatment.
In addition to descriptive analyses, 
comparative effectiveness analyses 
were performed to investigate between-
cohort differences. In this analysis, the 
month-12 effectiveness data of patients 
who switched/stopped their original 
treatment during the one-year follow-
up period, were imputed as non-re-
sponders. 
The difference in risk for stop/switch 
of initial treatment (persistence) was 
analysed by means of a Cox propor-
tional hazards model including the PS, 
presenting the PS-adjusted hazard ra-
tios (HRs). The difference in one-year 
effectiveness endpoints MDA/VLDA, 
cDAPSA LDA and remission, was ana-
lysed using logistic regression models 
including the PS, and presenting the 
PS-adjusted odds ratios (OR). All ratios 
are presented including the 95% CI.
The safety analysis included descrip-
tive statistics of UST or TNFi treat-
ment emerging adverse events.

Results
The main demographic and clinical 
characteristics at baseline are showed in 
Table I. Out of 222 patients in the effec-
tiveness set, 101 (45.5%) were treated 
with ustekinumab and 121 (54.5%) with 
TNFi drugs. There were 137 women 
(61.7%) and 85 men (38.3%) enrolled. 
Forty-eight subjects (22.9%) were 
obese, 24 in each treatment group. At 
baseline, 108 patients (48.6%) started 
for the first time a bDMARD treatment, 
79 (35.6%) started a second-line and 35 
(15.8%) a third-line biologic therapy. 
About one-third of patients had periph-
eral PsA with axial involvement clini-
cally diagnosed by the treating Rheu-
matologist; 40.5% had enthesitis and 
9.5% dactylitis. Methotrexate was used 
by 34.7% of patients at baseline. There 
were some imbalances in baseline de-
mographic/disease-related covariates 
between ustekinumab and TNFi groups: 
in the ustekinumab group, patients un-
der 40 years were 11.9%, while in the 
TNFi cohort they were 22.3%; PsA pa-

tients were more frequently overweight 
or obese in the ustekinumab (64.3%) 
than TNFi (57.1%) group; first-line 
biological treatment was less frequent 
in the ustekinumab group (43.6% vs. 
52.9% in the TNFi group); and MTX at 
baseline was used less frequently in the 
ustekinumab group (31.7% vs. 37.2% 
in the TNFi group). The mean (standard 
deviation) baseline cDAPSA was 26.3 
(15.4) for ustekinumab and 23.5 (12.3) 
for TNFi.
Of patients starting ustekinumab and 
TNFi, 75/101 (74.3%) and 77/121 
(63.6%), respectively (p-value from 
log-rank test = 0.047), persisted with 

treatment at one-year follow-up visit 
(12 months ± 3 months). The observed 
mean persistence was 410 days for 
ustekinumab and 363 days for TNFi, 
and time to reach the 75% percentile 
of the treatment persistence probability 
curve was 430 days (95% CI: 332-not 
estimable) for ustekinumab and 259 
days (95% CI: 189–333) for TNFi. One 
out of 101 patients in the ustekinumab 
group switched/stopped initial treat-
ment early, i.e. before week 12 (due to 
effectiveness reasons), while 9 out of 
121 patients switched/stopped initial 
treatment early in the TNFi group (4 
due to effectiveness and 5 due to safety 

Fig. 1. Kaplan-Meier estimates of treatment persistence for ustekinumab and TNFi in the PsABio 
Italian cohort, overall (A) and by line of treatment (B).
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reasons). Figure 1 presents Kaplan-
Meier curves of treatment persistence 
up to 15 months for ustekinumab and 
TNFi, overall (A) and by line of treat-
ment (B).
In the Cox proportional hazards model 
which included the PS, treatment and 

several factors of interest, the overall 
PS-adjusted HR for discontinuation 
showed significantly lower risk of dis-
continuation (HR [95% CI]) (so higher 
persistence) for ustekinumab versus 
TNFi (0.46 [0.26; 0.82]) (Fig. 2). In ad-
dition to this, the model showed better 

persistence of ustekinumab compared 
to TNFi in patients receiving biologic 
monotherapy (HR 0.31 [0.15; 0.63]), in 
females (0.41 [0.20; 0.83]), in patients 
with body mass index (BMI) <25 kg/m2 
(0.34 [0.14; 0.87]) or >30 kg/m2 (0.19 
[0.06; 0.54]), in patients receiving sec-
ond-line bDMARD (0.33 [0.13; 0.87]) 
and in those with baseline BSA <3% 
(0.44 [0.19; 0.98], borderline finding). 
Of other factors included in the Cox re-
gression model (enthesitis Yes/No, axi-
al involvement, oligo- or polyarticular 
PsA), no significant effect was shown.
Clinical DAPSA LDA/remission 
(cDAPSA≤13) was achieved by 43.5% 
of ustekinumab and 43.6% of TNFi-
treated patients. The corresponding 
PS-adjusted OR of cDAPSA LDA/re-
mission was 1.08 (95% CI: 0.54–2.15) 
for ustekinumab as compared to TNFi 
treatment (Fig. 3). Clinical DAPSA 
remission (cDAPSA ≤4) was reached 
in 19.6% of ustekinumab and 17.9% 
of TNFi-treated patients, with corre-
sponding PS-adjusted OR of 0.80 (95% 
CI: 0.35–1.85). MDA was reached in 
24.2% of patients treated with usteki-
numab and in 28.0% of those treated 
with TNFi (PS-adjusted OR=0.96; 95% 
CI: 0.45–2.05). The corresponding pro-
portions of patients achieving VLDA 
were 12.5% and 10.2%, respectively 
(PS-adjusted OR=0.99; 95% CI: 0.35–
2.76). Supplementary Figure 1 reports 
the same clinical outcomes, but referred 
only to patients with PsA and axial in-
volvement (i.e. n=32 in the ustekinum-
ab and n=42 in the TNFi group), and 
includes also improvement of at least 
50% in BASDAI score as compared to 
baseline.
Safety data are reported in Table II. 
There were 23/113 (20.4%) patients 
reported with at least 1 treatment emer-
gent adverse event (TEAE) with usteki-
numab and 30/135 (22.2%) with TNFi. 
These events led to withdrawal of bD-
MARD in 6 (5.3%) patients treated 
with ustekinumab and 10 (7.4%) with 
TNFi. Two patients (1.8%) treated with 
ustekinumab had treatment emergent 
serious adverse events: 1 (0.9%) had 
skin infection and 1 (0.9%) had ma-
lignant parathyroid tumour; for TNFi, 
serious adverse events occurred in 1 pa-
tient (0.7%), who had pneumonia. 

Fig. 2. PS-adjusted hazard ratios of discontinuation of treatment, and corresponding 95% confidence 
intervals, for ustekinumab and TNFi in the PsABio Italian cohort, overall and by selected covariates.
BSA: body surface area; MTX: methotrexate; PS: propensity score; TNFi: tumour necrosis factor 
inhibitor; UST: ustekinumab. 
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Discussion
This is an exploratory interim analysis 
of real-life data on the use of usteki-
numab and TNFi in clinical practice, re-
stricted to the Italian cohort only of the 
European PsABio study, thus important 
limitations to the quality and relevance 
of the data are acknowledged. In par-
ticular, the study has a relatively short 
follow-up period, thus sample size and 
related statistical power are not particu-
larly high and did not allow to provide 
results separately for each TNFi. Other 
limitations of this analysis are those 
typical of real-life studies, e.g. lack of 
patient randomisation, potential infor-
mation or selection bias and presence 
of missing data. For example, presence 
at follow-up visits and completeness 
of data may be higher in compliant pa-
tients, treatment groups may be unbal-
anced at baseline for relevant character-
istics, etc., leaving the analysis open to 
potential biases. To try to overcome at 
least part of these limits, we performed 
a preliminary PS analysis, and adjusted 
treatment effects for the estimated PS. 
Our findings showed a better persis-
tence of ustekinumab compared to 
TNFi in PsA patients followed up to 
15 months. Persistence was also higher 
for ustekinumab than TNFi in specific 
subgroups of patients i.e. females, those 
without methotrexate use, those with 
BMI >30 kg/m2, and those receiving 
second-line ustekinumab instead of a 
second TNFi. The clinical effective-

ness - measured by cDAPSA responses, 
a measure of articular response only, 
and MDA/VLDA achievement, which 
cover also the skin, enthesis and PROs 
– was similar in both groups, with more 
than 40% of patients achieving cDAP-
SA LDA/remission at one year. Both 
treatments showed an acceptable safety 
profile. 
During the last few years, an increas-
ing number of studies have considered 
the real-world persistence of various 
biological drugs in PsA patients (20). 
However, comparative, prospective, ob-
servational studies like ours are scarce. 
Recently, an analysis of the multi-coun-
try PsABio full population after 1 year 
of treatment demonstrated a compara-
ble overall persistence of ustekinumab 
and TNFi in presence – as observed 
in our Italian cohort – of a better drug 
persistence of ustekinumab in selected 
subgroups of patients (15). Further, 
published studies of ustekinumab in 
real-life clinical practice showed the ef-
fectiveness of this drug on different do-
mains of PsA, with a good safety pro-
file. The proportion of patients reaching 
MDA was between 30 and 70% (7, 21-
24). Therefore, results in these terms 
indicate similar magnitudes of response 
versus TNFi, with some advantages for 
ustekinumab in case of concomitant 
psoriasis and/or enthesitis (1). In a re-
cent analysis of Swedish population-
based registry data, including a total of 
3918 PsA patients, ustekinumab had a 

favorable treatment persistency profile 
as compared to adalimumab in both 
biologic-naïve (HR=0.48; 95% CI: 
0.33–0.69) and biologic-experienced 
(HR=0.65; 95% CI: 0.56–0.76) patients 
(25). Favourable outcomes were also 
observed in an Italian real-life prospec-
tive multicentric study of ustekinumab 
treatment after 24 months of follow-up, 
where patients with PsA showed signif-
icant improvements in PASI, DAPSA, 
Leeds Enthesitis Index (LEI) and sev-
eral other clinical and serologic features 
(22). In Italy, ustekinumab persistence 
and effectiveness in PsA was examined 
also in a regional registry-based study 
in Southern Italy (Apulia region) in-
cluding 160 treated patients (7). The au-
thors reported a 12-month ustekinumab 
drug survival of 74%, similar to our 
finding. On the other hand, in contrast 
to our data, treatment persistence in that 
registry study was higher in bDMARD 
naïve (87%) than in previously TNFi-
treated patients (68%). Another Italian 
study of 34 PsA patients treated with 
ustekinumab after failure or inadequate 
response to csDMARDs or TNFi, re-
ported achievement of MDA in 70.5% 
of subjects at month 24 (23), and main-
tenance of low or minimal disease ac-
tivity status has been recently shown to 
have a great influence on patients’ qual-
ity of life and perception of their clini-
cal condition (26).
A recent European multinational regis-
try-based study, the EuroSpA research 

Fig. 3. Proportion of pa-
tients achieving cDAPSA 
LDA/remission and MDA/
VLDA at one-year follow-
up for ustekinumab and 
TNFi in the PsABio Italian 
cohort and corresponding 
PS-adjusted odds ratios 
(95% confidence intervals).
cDAPSA: clinical Disease 
Activity index for PSori-
atic Arthritis; CI: confi-
dence interval; LDA: low 
disease activity; MDA: 
minimal disease activity; 
OR: PS-adjusted odds ra-
tio; PS: propensity score; 
TNFi: tumour necrosis fac-
tor inhibitor; UST: usteki-
numab; VLDA: very low 
disease activity.
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collaboration network (EuroSpA 
RCN), examined data of over 14,000 
patients with PsA starting a first anti-
TNF drug (27). The study, published 
by Brahe et al., found a 12-month 
treatment persistence ranging between 
68% and 90% in different countries/
registries, with a median of 77%. Our 
data on first-line TNFi treatment are 
generally consistent with these find-
ings – though the persistence propor-
tion is closer to the lowest than to the 
median estimate of EuroSpA. Based 
on the same research collaboration 
network, Michelsen et al. (28) have 
recently published the real-life evalu-
ation at 12-months of secukinumab in 
2,017 PsA patients. This demonstrated 
a 76% retention rate, similar to the me-
dian persistence observed by Brahe et 
al. in first-line TNFi users as well as to 
ustekinumab ones in our cohort. 

Our findings on treatment persistence 
were consistent across several sub-
groups, including sex, use of concomi-
tant methotrexate, and initial line of 
treatment, with a clear advantage for 
ustekinumab in patients receiving the 
drug as a first switch instead of a sec-
ond TNFi. 
In PsA patients, the best option for 
second-line biologic treatment after 
first-line TNFi failure is still uncer-
tain and open to discussion (29). Both 
approaches of switching to a second 
TNFi or swapping to a biological drug 
with a different mechanism of action 
are possible (30-32), and comparative 
studies were advocated (33). A RCT 
including 300 patients with rheumatoid 
arthritis who were assigned, after in-
sufficient response to a first TNFi drug, 
to a non-TNF biologic or to a second 
TNFi, found a more than doubled like-

lihood of response for patients in the 
swap (i.e. non-TNFi) vs. those in the 
switch (i.e. second TNFi) strategy (34). 
However, to our knowledge, no simi-
lar studies are available in PsA. Many 
factors should be considered to opti-
mise second-line biologic therapy in 
PsA, including disease characteristics, 
comorbidities, cardiometabolic risk 
factors, treatment history, and patient 
preferences. As reported by Merola et 
al., switching between TNFis can be 
effective for many patients, but bD-
MARDs with different mechanisms 
of action may be superior alternatives 
(31). In this setting, the severity of pso-
riasis, the predominance of enthesitis 
and the risk of developing concomi-
tant IBD may drive the choice towards 
ustekinumab (1, 3, 35).
Taking into consideration other factors 
related to drug response, our data con-
firmed that female gender and obesity 
adversely affect persistence in therapy 
in patients treated with TNFi (36-38), 
but not in those treated with usteki-
numab.
Providing data from one specific coun-
try – besides the limitations that have 
already been acknowledged – has the 
advantage of a more homogeneous set-
ting, with the consequence to obtain 
results closer to the real Italian clini-
cal practice in managing PsA. Other 
strengths of this investigation are the 
prospective, predefined collection of 
data and the availability of information 
for both specific clinical effectiveness 
and safety outcomes and treatment per-
sistence. 
In conclusion, our analysis provided 
comparative real-life information on 
treatment persistence and effective-
ness of biological drugs with differ-
ent mechanisms of action, in an Italian 
cohort of adult PsA patients followed 
up to 15 months. In this setting, usteki-
numab showed better persistence than 
TNFi, overall and in specific sub-
groups (females, monotherapy without 
methotrexate, BMI <25 or >30 kg/m2, 
patients receiving ustekinumab as sec-
ond-line treatment instead of a second 
TNFi), whereas clinical effectiveness, 
as measured by cDAPSA responses 
and MDA/VLDA achievement, and 
safety were similar.  

Table II. Treatment emergent adverse events occurring in the PsABio Italian cohort, by 
treatment (safety dataset) *.

 UST* TNFi*
 (n=113) (n=135)

no. of patients with ≥1 TEAE 23  (20.4%) 30  (22.2%)

System organ class/Preferred term  
Infections and infestations 12  (10.6%) 9  (6.7%)
Skin and subcutaneous tissue disorders 4  (3.5%) 8  (5.9%)
General disorders and administration site conditions 4  (3.5%) 5  (3.7%)
Gastrointestinal disorders 0  4  (3.0%)
Nervous system disorders 2  (1.8%) 2  (1.5%)
Musculoskeletal and connective tissue disorders 2  (1.8%) 1  (0.7%)
Neoplasms (benign, malignant and unspecified) 2  (1.8%) 1  (0.7%)
Vascular disorders 1  (0.9%) 2  (1.5%)
Cardiac disorders 1  (0.9%) 1  (0.7%)
no. of patients with ≥1 bDMARD agent related TEAE 7  (6.2%) 15  (11.1%)
no. of patients with ≥1 serious TEAE 2  (1.8%) 1  (0.7%)

System organ class/Preferred term  
Infections and infestations 1  (0.9%) 1  (0.7%)
Pneumonia 0  1  (0.7%)
Skin infection 1  (0.9%) 0
Neoplasms (benign, malignant and unspecified) 1  (0.9%) 0
Parathyroid tumour malignant 1  (0.9%) 0
no. of patients with ≥1 bDMARD agent-related serious TEAE 0  0
no. of patients with ≥1 TEAE leading to withdrawal 6  (5.3%) 10  (7.4%) 
   of bDMARD drug 
no. of patients with ≥1 bDMARD agent-related TEAE leading 5  (4.4%) 7  (5.2%) 
   to withdrawal of bDMARD drug 
no. of patients with ≥1 TEAE leading to permanent  1  (0.9%) 0
   discontinuation of study 
no. of patients with ≥1 bDMARD agent-related TEAE leading  0  0
   to permanent discontinuation of study 
no. of deaths 0  0

*Adverse events were summarised under the initial treatment line as well as under all treatments that 
started within a 91-day safety period after the initial treatment line prior to the adverse event. There-
fore, the sum of subjects is higher than the total number in the safety set (n=237).
bDMARD: biological disease-modifying anti-rheumatic drug; TEAE: treatment emergent adverse 
event; UST: ustekinumab; TNFi: tumour necrosis factor inhibitor.



742 Clinical and Experimental Rheumatology 2023

Ustekinumab vs. TNFi in PsA in Italy / E. Gremese et al.

Acknowledgements 
Contributing author: Prof. Piercarlo 
Sarzi-Puttini, ASST Fatebenefratelli-
Sacco, Università degli Studi di Milano, 
Italy. The authors thank Prof. Gianfran-
co Ferraccioli for contributing scien-
tifically to the study design and to the 
study start at Fondazione Policlinico A. 
Gemelli-IRCCS, Università Cattolica 
del Sacro Cuore, Rome, Italy. The au-
thors also thank Carlotta Galeone (Stat-
info srl) for providing medical writing 
and editorial support.

Competing interests
E. Gremese: speaker fees from Abb-
Vie, Bristol-Myers Squibb, Eli Lilly, 
Janssen, MSD, Novartis, Sanofi, UCB, 
Roche, Pfizer; 
F. Ciccia: consulting and/or speakers 
fees from Novartis, Galapagos, Amgen, 
Janssen, Pfizer, UCB, MSD, Abbvie, 
Sandoz, Sanofi, Roche, Lilly, Astra 
Zeneca, GSK; paid research activi-
ties, fellowships or grants from Pfizer, 
Novartis; 
C. Selmi: consulting and/or speakers 
fee from AbbVie, Amgen, Alfa-Wasser-
mann, Biogen, Celgene, Eli Lilly, Gile-
ad, Janssen, MSD, Novartis, Pfizer, Sa-
nofi-Genzyme; research support from 
AbbVie, Amgen, Janssen, Pfizer; travel 
support from AbbVie, Amgen, Celgene, 
Eli Lilly, Janssen, Novartis, Pfizer; 
R. Foti: speaker fees from AbbVie, 
Bristol-Myers Squibb, Eli Lilly, Janssen, 
MSD, Novartis, Sanofi, UCB, Roche, 
Pfizer; 
M. Matucci-Cerinic: consulting fees 
or honoraria from Actelion, Jans-
sen, Inventiva, Bayer, Biogen, BMS, 
Boehringer, CSL Behring, Corbus, 
Galapagos, Mitsubishi, Samsung, Re-
generon, Acceleron, MSD, Chemomab, 
Lilly, Pfizer, Roche; 
F. Conti: consultancy fees from Ab-
bVie, Bristol-Myers Squibb, Eli Lilly, 
Galapagos, Pfizer; 
E. Fusaro: speaker fees from Abbvie, 
Amgen, Eli Lilly, Galapagos; 
G. Guggino: consulting fees from Abb-
vie, Lilly, Novartis, Janssen, Pfizer, 
UCB, Galapagos; 
F. Iannone: consulting fees or honoraria 
from Actelion, Janssen, Biogen, BMS, 
Galapagos, MSD, Lilly, Pfizer, Roche,  
UCB, Sanofi; 

A. Delle Sedie: speaker fees from Abb-
Vie, Bristol-Myers Squibb, Eli Lilly, 
MSD, Novartis, UCB; 
L. Idolazzi: fees from Celgene, Eli Lil-
ly, MSD, Novartis, Sanofi, Sandoz;
L. Gossec: research grants from Am-
gen, Galapagos, Lilly, Pfizer, Sandoz, 
Sanofi; consulting fees from AbbVie, 
Amgen, BMS, Galapagos, Gilead, 
Janssen, Lilly, Novartis, Pfizer, Sam-
sung Bioepis, Sanofi-Aventis, UCB;
J.S. Smolen: research grants from Ab-
bvie, AstraZeneca, Lilly, Novartis, 
Roche; honoraria for consultancies and/
or speaking engagements from AbbVie, 
Amgen, AstraZeneca, Astro, Bristol-
Myers Squibb, Celgene, Celltrion, 
Chugai, Evapharm, Gilead, ILTOO, 
Janssen, Lilly, Merck Sharp & Dohme, 
Novartis-Sandoz, Pfizer, R-Pharm, 
Roche, Samsung, Sanofi, UCB; 
E. Theander and P. Bergmans were em-
ployees of Janssen until end of April 
2022; W. Noël and S. Marelli are em-
ployees of Janssen. 
G. Cuomo and P. Moscato have declared 
no competing interests. 

References
  1. GOSSEC L, BARALIAKOS X, KERSCHBAUM-

ER A et al.: EULAR recommendations for 
the management of psoriatic arthritis with 
pharmacological therapies: 2019 update. Ann 
Rheum Dis 2020; 79(6): 700-12. https:/

 doi.org/10.1136/annrheumdis-2020-217159
  2. MOURAD A, GNIADECKI R: Treatment of 

dactylitis and enthesitis in psoriatic arthritis 
with biologic agents: a systematic review and 
metaanalysis. J Rheumatol 2020; 47(1): 59-
65. https://doi.org/10.3899/jrheum.180797

  3. SINGH JA, GUYATT G, OGDIE A et al.: 2018 
American College of Rheumatology/National 
Psoriasis Foundation guideline for the treat-
ment of psoriatic arthritis. Arthritis Rheum 
2019; 71(1): 5-32. 

 https://doi.org/10.1002/art.40726
  4. GOTTLIEB A, MENTER A, MENDELSOHN 

A et al.: Ustekinumab, a human interleukin 
12/23 monoclonal antibody, for psoriatic ar-
thritis: randomised, double-blind, placebo-
controlled, crossover trial. Lancet 2009; 
373(9664): 633-40. https://

 doi.org/10.1016/s0140-6736(09)60140-9
  5. 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 despite 
conventional non-biological and biological 
anti-tumour necrosis factor therapy: 6-month 
and 1-year results of the phase 3, multicen-
tre, double-blind, placebo-controlled, ran-
domised PSUMMIT 2 trial. Ann Rheum Dis 
2014; 73(6): 990-9. https://

 doi.org/10.1136/annrheumdis-2013-204655

  6. McINNES IB, KAVANAUGH A, GOTTLIEB AB 
et al.: Efficacy and safety of ustekinumab in 
patients with active psoriatic arthritis: 1 year 
results of the phase 3, multicentre, double-
blind, placebo-controlled PSUMMIT 1 trial. 
Lancet 2013; 382(9894): 780-9. https://

 doi.org/10.1016/s0140-6736(13)60594-2
  7. IANNONE F, SANTO L, BUCCI R et al.: Drug 

survival and effectiveness of ustekinumab 
in patients with psoriatic arthritis. Real-life 
data from the biologic Apulian registry (BI-
OPURE). Clin Rheumatol 2018; 37(3): 667-
75. 

 https://doi.org/10.1007/s10067-018-3989-2
  8. MEASE PJ, ACCORTT NA, REBELLO S et al.: 

Persistence of tumor necrosis factor inhibitor 
or conventional synthetic disease-modifying 
antirheumatic drug monotherapy or combi-
nation therapy in psoriatic arthritis in a real-
world setting. Rheumatol Int 2019; 39(9): 
1547-58. 

 https://doi.org/10.1007/s00296-019-04345-1
  9. FAVALLI EG, BECCIOLINI A, CARLETTO A 

et al.: Efficacy and retention rate of adali-
mumab in rheumatoid arthritis and psoriatic 
arthritis patients after first-line etanercept 
failure: the FEARLESS cohort. Rheumatol 
Int 2020; 40(2): 263-72. 

 https://doi.org/10.1007/s00296-019-04416-3
10. MENTER A, PAPP KA, GOODERHAM M et al.: 

Drug survival of biologic therapy in a large, 
disease-based registry of patients with pso-
riasis: results from the Psoriasis Longitudinal 
Assessment and Registry (PSOLAR). J Eur 
Acad Dermatol Venereol 2016; 30(7): 1148-
58. https://doi.org/10.1111/jdv.13611

11. LAPADULA G, FERRACCIOLI G, FERRI C, 
PUNZI L, TROTTA F: GISEA: an Italian bio-
logical agents registry in rheumatology. Reu-
matismo 2011; 63(3); 155-64. https://

 doi.org/10.4081/reumatismo.2011.155
12. MANARA M, CAPORALI R, FAVALLI EG et 

al.: Two-year retention rate of golimumab 
in rheumatoid arthritis, psoriatic arthritis and 
ankylosing spondylitis: data from the LOR-
HEN registry. Clin Exp Rheumatol 2017; 
35(5): 804-9.

13. ZIADE NR: Registries in spondyloarthritis: 
what have we learned. MOJ Orthop Rheuma-
tol 2017; 9(2): 00347. 

 https://doi.org/10.15406/mojor.2017.09
14. SMOLEN JS, SIEBERT S, KOROTAEVA TV 

et al.: Effectiveness of IL-12/23 inhibition 
(ustekinumab) versus tumour necrosis factor 
inhibition in psoriatic arthritis: observational 
PsABio study results. Ann Rheum Dis 2021; 
80(11): 1419-28. https://

 doi.org/10.1136/annrheumdis-2021-220263
15. GOSSEC L, SIEBERT S, BERGMANS P et al.: 

Persistence and effectiveness of the IL-23 
pathway inhibitor ustekinumab or tumour 
necrosis factor inhibitor treatment in patients 
with psoriatic arthritis: 1-year results from 
the real-world PsABio study. Ann Rheum Dis 
2022; 81(6): 823-30. https://

 doi.org/10.1136/annrheumdis-2021-221640
16. TAYLOR W, GLADMAN D, HELLIWELL P et 

al.: Classification criteria for psoriatic arthri-
tis: development of new criteria from a large 
international study. Arthritis Rheum 2006; 
54(8): 2665-73. 

 https://doi.org/10.1002/art.21972



743Clinical and Experimental Rheumatology 2023

Ustekinumab vs. TNFi in PsA in Italy / E. Gremese et al.

17. SCHOELS MM, ALETAHA D, ALASTI F,     
SMOLEN JS: Disease activity in psoriatic 
arthritis (PsA): defining remission and treat-
ment success using the DAPSA score. Ann 
Rheum Dis 2016; 75(5): 811-8. https://

 doi.org/10.1136/annrheumdis-2015-207507
18. MLCOCH T, TUZIL J, SEDOVA L et al.:        

Mapping Quality of Life (EQ-5D) from 
DAPsA, Clinical DAPsA and HAQ in pso-
riatic arthritis. Patient 2018; 11(3): 329-40. 
https://doi.org/10.1007/s40271-017-0285-1

19. HARRINGTON D, D’AGOSTINO RB, SR,    
GATSONIS C et al.: New guidelines for sta-
tistical reporting in the journal. N Engl J Med 
2019; 381(3): 285-6. 

 https://doi.org/10.1056/nejme1906559
20. CALABRESI E, MONTI S, TERENZI R, ZAN-

FRAMUNDO G, PERNIOLA S, CARLI L: One 
year in review 2019: psoriatic arthritis. Clin 
Exp Rheumatol 2020; 38(6): 1046-55.

21. ALMIRALL M, RODRIGUEZ J, MATEO L, 
CARRASCOSA JM, NOTARIO J, GALLARDO 
F: Treatment with ustekinumab in a Spanish 
cohort of patients with psoriasis and psoriatic 
arthritis in daily clinical practice. Clin Rheu-
matol 2017; 36(2): 439-43. 

 https://doi.org/10.1007/s10067-016-3464-x
22. CHIMENTI MS, ORTOLAN A, LORENZIN M et 

al.: Effectiveness and safety of ustekinumab 
in naive or TNF-inhibitors failure psoriatic 
arthritis patients: a 24-month prospective mul-
ticentric study. Clin Rheumatol 2018; 37(2): 
397-405. 

 https://doi.org/10.1007/s10067-017-3953-6
23. NAPOLITANO M, COSTA L, CASO F et al.: 

Minimal disease activity in patients with 
psoriatic arthritis treated with ustekinumab: 
results from a 24-week real-world study. Clin 
Rheumatol 2017; 36(7): 1589-93. 

 https://doi.org/10.1007/s10067-017-3700-z
24. QUEIRO R, BRANDY A, ROSADO MC et al.: 

Minimal disease activity and patient-accept-
able symptom state in psoriatic arthritis: a 
real-world evidence study with ustekinumab. 

J Clin Rheumatol 2018; 24(7): 381-4. https://
doi.org/10.1097/rhu.0000000000000751

25. GEALE K, LINDBERG I, PAULSSON EC et al.: 
Persistence of biologic treatments in pso-
riatic arthritis: a population-based study in 
Sweden. Rheumatol Adv Pract 2020; 4(2): 
rkaa070. https://doi.org/10.1093/rap/rkaa070

26. NAVARINI L, CURRADO D, CASO F et al.: 
Duration of clinical remission and low dis-
ease activity impacts on quality of life and its 
domains in psoriatic arthritis patients: results 
from an Italian multicentre study. Clin Exp 
Rheumatol 2022; 40(7): 1285-92. https://

 doi.org/10.55563/clinexprheumatol/tgdj0p
27. BRAHE CH, ORNBJERG LM, JACOBSSON L 

et al.: Retention and response rates in 14 261 
PsA patients starting TNF inhibitor treatment-
results from 12 countries in EuroSpA. Rheu-
matology (Oxford) 2020; 59(7): 1640-50. 
https://doi.org/10.1093/rheumatology/kez427

28. MICHELSEN B, GEORGIADIS S, DI GIUSEPPE 
D et al.: Real-world six- and twelve-month 
drug retention, remission and response rates 
of secukinumab in 2,017 psoriatic arthritis pa-
tients in 13 European countries. Arthritis Care 
Res (Hoboken) 2022; 74(7): 1205-18. 

 https://doi.org/10.1002/acr.24560
29. GOSSEC L, SMOLEN JS, RAMIRO S et al.: 

European League Against Rheumatism (EU-
LAR) recommendations for the management 
of psoriatic arthritis with pharmacologi-
cal therapies: 2015 update. Ann Rheum Dis 
2016; 75(3): 499-510. https://

 doi.org/10.1136/annrheumdis-2015-208337
30. CANTINI F, NICCOLI L, NANNINI C et al.: 

Second-line biologic therapy optimization 
in rheumatoid arthritis, psoriatic arthritis, 
and ankylosing spondylitis. Semin Arthritis 
Rheum 2017; 47(2): 183-92. https://

 doi.org/10.1016/j.semarthrit.2017.03.008
31. MEROLA JF, LOCKSHIN B, MODY EA: 

Switching biologics in the treatment of pso-
riatic arthritis. Semin Arthritis Rheum 2017; 
47(1): 29-37. https://doi.org/10.1016/j.semar-

thrit.2017.02.001
32. COSTA L, PERRICONE C, CHIMENTI MS et 

al.: Switching between biological treat-
ments in psoriatic arthritis: a review of the 
evidence. Drugs R D 2017; 17(4): 509-22. 
https://doi.org/10.1007/s40268-017-0215-7

33. REDDY SM, CREAN S, MARTIN AL, BURNS 
MD, PALMER JB: Real-world effectiveness 
of anti-TNF switching in psoriatic arthritis: 
a systematic review of the literature. Clin 
Rheumatol 2016; 35(12): 2955-66. 

 https://doi.org/10.1007/s10067-016-3425-4
34. GOTTENBERG JE, BROCQ O, PERDRIGER A 

et al.: Non-TNF-targeted biologic vs a sec-
ond Anti-TNF drug to treat rheumatoid ar-
thritis in patients with insufficient response 
to a first anti-TNF drug: a randomized clini-
cal trial. JAMA 2016; 316(11): 1172-80. 

 https://doi.org/10.1001/jama.2016.13512
35. ARAUJO EG, ENGLBRECHT M, HOEPKEN S 

et al.: Effects of ustekinumab versus tumor 
necrosis factor inhibition on enthesitis: Re-
sults from the enthesial clearance in psoriatic 
arthritis (ECLIPSA) study. Semin Arthritis 
Rheum 2019; 4884): 632-7. https://

 doi.org/10.1016/j.semarthrit.2018.05.011
36. GREMESE E, BERNARDI S, BONAZZA S et al.: 

Body weight, gender and response to TNF-
alpha blockers in axial spondyloarthritis. 
Rheumatology (Oxford) 2014; 53(5): 875-81. 
https://doi.org/10.1093/rheumatology/ket433

37. HOJGAARD P, BALLEGAARD C, CORDTZ R et 
al.: Gender differences in biologic treatment 
outcomes-a study of 1750 patients with pso-
riatic arthritis using Danish Health Care Reg-
isters. Rheumatology (Oxford) 2018; 57(9): 
1651-60. https://

 doi.org/10.1093/rheumatology/key140
38. OGDIE A, PALMER JL, GREENBERG J et al.: 

Predictors of achieving remission among 
patients with psoriatic arthritis initiating a 
tumor necrosis factor inhibitor. J Rheumatol 
2019; 46(5): 475-82. 

 ttps://doi.org/10.3899/jrheum.171034


