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Remission, low disease activity

and improvement of pain and function
in psoriatic arthritis patients treated
with [L-12/23 and IL-17 inhibitors.
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SUMMARY
The development of new biologic and targeted synthetic DMARDSs can lead to good disease control. The aim of
the present study was to assess the rate of remission and low disease activity, and the improvement of pain and
function, in psoriatic arthritis (PsA) patients treated with new anti-IL-12/23 and anti-IL-17 biologic agents.
A prospective 6-month study was performed. Patients fulfilling the CASPAR criteria for PsA that started usteki-
numab, secukinumab and ixekizumab were enrolled and prospectively followed in a setting of clinical practice.
Patients were considered in minimal disease activity (MDA), when they met at least 5/7 of the criteria previ-
ously defined. DAPSA score <4 was also evaluated as a remission criterion. Pain on VAS, PtGA and HAQ
were also assessed in all patients. Patients achieving MDA were compared to non-MDA to identify outcome
predictive factors.
Of the 70 patients treated with ustekinumab, secukinumab and ixekizumab, at baseline, no patients were in
MDA or had a DAPSA score <4. Ten patients (14.2%) were lost during the follow-up. After 6 months, MDA
was achieved in 22 (31.4%) patients. DAPSA<4 was achieved in 17 (24.2%) patients. Significant improvement
in pain, PtGA and HAQ was also found. Patients naive to anti-TNF treatment achieved more frequently MDA
compared to anti-TNF-experienced patients. Male sex, high levels of CRP and absence of comorbidities were
found to be predictors of MDA.
In our prospective observational study, MDA was achieved in 31.4% and DAPSA remission in 24.2% of pa-
tients treated with inhibitors of IL-12/23 and IL-17, thus making this target achievable in PsA patients treated
with these drugs.
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soriatic arthritis (PsA) is a chronic in-

flammatory disease associated with
psoriasis with a prevalence rate of 133
every 100,000 subjects and an incidence,
in Italy, of about 22/100,000 per year (1-3).
The peripheral joint involvement of PsA is
progressive in the majority of patients, with
the presence of inflammatory and struc-
tural changes even at entheseal and axial
sites. Moreover, patients with PsA can have

life. Therefore, there is the need for optimal
management and treatment strategies (4-6).
In the context of this complex and multi-
faceted disease, remission or low disease
activity are considered the treatment target
leading, in general, to a better clinical and
radiographic outcome (7). In 2010, Coates
et al. developed a composite outcome
measure (minimal disease activity — MDA)
for patients with PsA that encompasses
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most of the disease domains and could be
used to define a state of low disease activ-
ity (8). Furthermore, other disease activity
measures and definitions of remission were
developed, such as the disease activity in-
dex for psoriatic arthritis (DAPSA), which,
given its ease of use, is often adopted in the
clinical practice (9). Treatment with tumor
necrosis factor o (TNF) blockers radically
changed the management of PsA, showing
efficacy in clinical trials and effectiveness
in real life. In this context, the anti-TNF
treatment proved to reduce disease activity
parameters and radiographic progression,
to be efficacious in the treatment of skin le-
sions and enthesitis and in the improvement
of quality of life, leading, in the real life set-
ting, to MDA or remission/low disease ac-
tivity in 40-60% of patients (10-13). How-
ever, unmet needs still remain for patients
resistant or intolerant to the anti-TNF treat-
ment. With the development of new biolog-
ic drugs and small molecules that showed
their efficacy in clinical trials (14-16), the
possibility to induce a status of remission
or low disease activity and to improve qual-
ity of life will be enhanced. In this scenario
the aim of this prospective study was to in-
vestigate the possibility to achieve MDA or
DAPSA remission in PSA patients treated
with new biologics (inhibitors of 1L-12/23
and IL-17) drugs in a real-life setting. Its
secondary aim was to evaluate the improve-
ment of pain and function and to identify
predictors for the achievement of MDA.

Patients were enrolled in four Rheumatol-
ogy Units in Italy (Campobasso, Pescara,
Termoli and Pisa). All patients fulfilled the
ClASsification criteria for Psoriatic AR-
thritis (CASPAR) (16). Both patients naive
to TNF inhibitors or intolerant/resistant to
TNF inhibitors were enrolled. All biologics
were prescribed according to the recom-
mendation of the Italian Society of Rheu-
matology (17). A written patient consent
was obtained according to the declaration
of Helsinki, and the study was approved
by local ethical-scientific committee of the
University of Molise (n. 0001-09-2017).
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All of the patients with PsA started on
ustekinumab (UST) (an initial dose of 45
mg administered subcutaneously, followed
by a 45 mg dose 4 weeks later, and then
every 12 weeks thereafter for patients
with body weight <100 Kg, or a dose of
90 mg with the same regime for patients
with body weight >100 kg), secukinumab
(SEC), (300 mg by subcutaneous injection
for patients with concomitant moderate to
severe plaque psoriasis or who are anti-
TNFo inadequate responders with initial
dosing at Weeks 0, 1, 2, 3 and 4, followed
by monthly maintenance dosing or 150 mg
for other patients) or ixekizumab (IXE)
(160 mg by subcutaneous injection at Week
0, followed by 80 mg every 4 weeks there-
after) were considered potentially eligible
for the study.
Exclusion criteria were:
1) age <18 years;
2) MDA status before the initiation of the
biologic therapy or at the baseline visit.
The enrolled patients were evaluated at
baseline before starting the biologic treat-
ment, and after 6 months of biologic treat-
ment according to clinical practice. The
choice of a specific agent was based on the
clinical characteristic of PsA patients and
on the patient and physician’s preference.

Patient data collection included a detailed
history, physical examination, current use
of medications, presence of comorbidities
(hypertension, type 2 diabetes, metabolic
syndrome, cardiovascular diseases) and
laboratory assessment. Age, gender, disease
duration, smoking status and pattern of ar-
ticular manifestations were also collected.
The definition of axial disease was based
on the presence of clinical (spinal inflam-
matory pain according to the Calin criteria)
and/or radiological axial involvement (18).
The clinical assessment included a number
of tender joints (of the 68 assessed joints)
and swollen joints (total of 66 joints),
enthesitis and dactylitis. Enthesitis was
measured using the Leeds Enthesitis In-
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dex (LEI), and dactilytis as present/absent
or previous (19). All patients underwent a
clinical examination of the skin by trained
investigators that included the psoriasis
area severity index (PASI) score and the
body surface area (BSA) (20). Patients also
completed self-reported questionnaires

Table I - Clinical characteristics of PsA patients (n=70) treated with UST, SEC

and IXE at baseline.

Male / Female 39/31
Age; years (mean/SD) 45.7 (11.5)
BMI 27.5 (24.7-33)
Disease duration; years (median/IQR range) 7/ 3.25-10
Articular manifestations (%)

Axial 24.3
Peripheral arthritis 95.7
Enthesitis 35.7
Dactylitis 21.4
Extra-articular manifestations (%)

Uveitis 1.4
IBD 0
DAPSA (median/IQR range) 21.1/13-29.7
Tender Joint (median/IQR range) 4/2-8
Swollen Joint (median/IQR range) 1/0-2
ESR; mm/1st hr (median/IQR range) 21.5/10.7-34
CRP; mg/L (median/IQR range) 3.6/2-88
PtGA (0-100) (median/IQR range) 70/ 50-80
VAS pain (0-100) (median/IQR range) 70/ 40-80
VAS Physician (0-100) (median/IQR range) 60/50-70
HAQ (median/IQR range) 1/0.3-1.2
PASI (median/IQR range) 3/1-8.4
BSA% (median/IQR range) 4(1-7)
LEI (median/IQR range) 1/0-1
Previous treatment

Previous anti-TNF treatment, n (%) 35 (50)
Previous Ustekinumab treatment, n (%) 6 (8.5
Previous Apremilast treatment, n (%) 1(1.4)
Concomitant csDMARDs, n (%) 30 (42.8)
- Methotrexate 26 (86.6)
- Sulfasalazine 3(10)

- Leflunomide 1(3.4)
Concomitant systemic steroids 5(7.1)

SD: standard deviation; BMI: Body mass index; IQR: interquartile range; IBD:
inflammatory bowel diseases; DAPSA: Disease activity score for psoriatic
arthritis; ESR: erythrosedimentation rate; CRP: C reactive protein; PtGA: pa-

tient’s global assessment;
ment questionnaire; PASI:

VAS: visual analogue scale; HAQ: health assess-
psoriasis area severity index; BSA: body surface

area; LEl: Leeds enthesitis index; TNF: tumor necrosis factor. csDMARDs:
conventional synthetic Disease Modifying Anti-Rheumatic Drugs.
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including the health assessment question-
naire (HAQ) (21), and a global (PtGA) and
pain assessment on Visual Analogic Scale
(VAS 0-100 mm) (22). Physician’s global
evaluation of disease on VAS was also re-
corded. Laboratory investigations included
C reactive protein (CRP). Clinical data
were collected at baseline and at 6 months
follow-up.

MDA was identified according to Coates
et al. (8) and assessed at baseline and after
6 months of treatment. MDA was deemed
as achieved, when patients met 5/7 of the
following criteria: tender joint count <I;
swollen joint count <1; PASI<1 or BSA<3;
patient pain visual analogue scale (VAS)
score of <15; PtGA on VAS score of <20;
HAQ score <0.5; and tender entheseal
points <1. DAPSA score was identified ac-
cording to Schoels et al. (9). DAPSA was
calculated by adding up the number of ten-
der and swollen joints, VAS pain, PtGA
and CRP (mg/dl). A DAPSA score <4 was
defined remission, while a DAPSA score
< 14 defined low disease activity. DAPSA
score between 14 and 28 identified mod-
erate disease activity, while DAPSA >28
high disease activity. The rate of patients
achieving a pain VAS<15, PtGA<20 and
HAQ<0.5 was also evaluated.

The results were expressed as median
(25"-75™ percentile). A percentage was
used to assess the rate of patients achiev-
ing MDA or DAPSA remission at base-
line and after 6 months. Non-responder
imputation was used to evaluate the rate
of patients achieving MDA or DAPSA
remission assuming treatment failure for
all dropouts (missing patients). Categori-
cal variables were analyzed by x-square
test with Yates’ correction or Fisher’s
exact test. The significance of the differ-
ences was determined using the Mann—
Whitney test for unpaired samples and
Wilcoxon’s test for paired samples. The
probability of achieving MDA was ex-
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Figure 1 - Percentage of patients in MDA,
DAPSA remission, DAPSA low disease ac-
tivity, DAPSA moderate disease activity and
DAPSA high disease activity at baseline and
after 6 months of UST, SEC and IXE treatment
(p<0.05 for each comparison with baseline
values).

6-months follow-up

plored using the odd ratio (OR - lower
and upper 95% CI) of outcome relative
to the main variables. For this purpose,
male/female, the values of age (<or>50
years), disease duration (<or>2 years),
BMI (<or>30), skin involvement (BSA<3
vs BSA>3), axial involvement (absence
vs presence), CRP (low<0.5, high>0.5
mg/dL), comorbidities (present vs ab-
sent) were categorized. P values <0.05
were considered significant.

At baseline, 70 patients were enrolled and
treated with UST (n=20), SEC (n=42)
and IXE (n=8). No patients had a DAPSA
score <4 at baseline, while 12 (17.1%)
had a DAPSA score <14. Furthermore, 40

(57.1%) had moderate disease activity and
18 (26.8%) high disease activity accord-
ing to DAPSA scores. Table I shows the
demographic and clinical characteristics of
the study population. Ten (14.2%) patients
were lost during the follow up (3 treated
with UST, 6 treated with SEC, 1 treated
with IXE). After 6 months, MDA was
achieved in 22 (36.6%) out of the remain-
ing 60 patients. DAPSA <4 was achieved in
17 (28.3%) patients and DAPSA <14 in 32
(53.3%) (Figure 1). Using non-responder
imputation MDA, DAPSA <4 and DAPSA
<14 were achieved respectively in 31.4%,
24.2% and 45.7% of patients. Patients na-
ive to anti-TNF treatment achieved more
frequently MDA (47.3%) compared to an-
ti-TNF-experienced patients (31.7%). No
significant differences in the achievement
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Figure 2 - Values (box and whiskers) of pain on VAS (A), PtGA (B) and HAQ (C) in patients with PsA at baseline and
after 6 months of treatment with UST, SEC and IXE.
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Table Il - ORs (95% Cl) of achieving MDA at month 6 in patients treated with UST, SEC and IXE according

to the baseline variable values.

OR (95% Cl) p value

Gender 11.2 <0.01
Male vs female (2.5-48.7) '
Age: 0.94 0.76
<50 yrs vs > 50 yrs (0.29-2.9) '
Disease duration: 0.47 0.21
<2yrsvs>2yrs (0.14-1.53) '
BMI 0.48

<30 vs > 30 (0.13-1.75) 025
Skin involvement 1.02 0.76
BSA<3 vs BSA>3 (0.3-3.8) :
Axial involvement 0.39 043
absence vs presence (0.1-1.52) '
LEI 0.4

Ovs>1 (0.1-1.5) Bl
CRP: 3.9

high vs low (1.07-14) 0.03
Comorbidities (all) 0.20 0.01
presence vs absence (0.05-0.72) '
Biologic monotherapy vs combination 0.89 06
with csDMARDs (0.23-2.4) ’

ODs: odds ratio, UST: Ustekinumab; SEC: Secukinumab; IXE: Ixekizumab; MDA: minimal disease activ-
ity; BMI: body mass index; BSA: body surface area; LEI: Leeds enthesitis index; CRP: C reactive protein;
csDMARDs: conventional synthetic disease modifying anti-rheumatic drugs.

of MDA or DAPSA cut-offs were found
among patients treated with IL-12/23 in-
hibitor (MDA 30%, DAPSA remission
20%) and IL-17 inhibitors (MDA 40%,
DAPSA remission 26%), but the study was
underpowered to detect such a difference.
Finally, 6 out of the 12 patients with base-
line DAPSA LDA achieved a DAPSA re-
mission after 6 months.

DAPSA, BSA, LEI, CRP and number of
tender and swollen joints significantly
decreased after 6 months. The improve-
ment (median/IQR) of pain on VAS, PtGA
and HAQ compared to baseline was -30
(-10/-37), -30 (-10/-45) and -0.125 (0/-
0.5) respectively (Figure 2). Finally, 45%,
41.6% and 35% of patients achieved a pain
on VAS<20, PtGA < 20 and a HAQ<0.5.
The association of MDA with clinical
characteristics of patients was studied. Ta-
ble II shows the Odds Ratio (95% CI) of
achieving MDA at 6 months according to
the baseline characteristics. Male gender,
high CRP levels and absence of comorbidi-

ties were independent predictors of MDA.
However, the results achieved are limited,
because the tests used did not allow for any
correction for confounders.

Remission or low disease activity status
is the treatment goal in chronic inflam-
matory arthritis. In spondyloarthritis and
in particular in PsA, a condition of remis-
sion or low disease activity using biologic
anti-TNF drugs was an achievable target
(11, 23, 24). In our study, 36.6% of the
70 initial PSA patients treated with new
anti-interleukins drugs were in MDA and
28.3% in DAPSA remission after 6 months
of treatment. Furthermore, over 50% of pa-
tients achieved a status of DAPSA LDA.
These results are in keeping with previ-
ous studies on anti-TNF (25, 26). Other
studies in a setting of clinical practice re-
ported a similar response rate. In our previ-
ous prospective studies in patients treated
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with anti-TNF, naive to biologics, MDA
and DAPSA remission were achieved re-
spectively by 58.6% and 16% of patients
after 8 months of treatment (11). However,
in this study, the characteristics of patients
enrolled (anti-TNF naive) and the different
criteria to assess DAPSA remission could
explain these differences. With regards to
new biologic treatment, only few studies
assessed the achievement of MDA and re-
mission in a setting of clinical practice and
the available evidence mainly comes from
clinical trials. In a recent study, Queiro et
al. showed that 54% of patients treated
with UST achieved MDA in a setting of
clinical practice (27). A recent study on
UST survival in PsA showed similar data
with a rate of patients achieving DAPSA
remission of 34% (28). Data for SEC and
IXE are scarce. In clinical trials, using data
coming from FUTURE 2 study with SEC,
authors reported that, at 16 weeks, MDA
and DAPSA remission were reached over-
all by 34% and 20% of anti-TNF naive pa-
tients respectively (29).

In a recent prospective study on 20 PsA pa-
tients receiving SEC, 46% reached MDA
and 52% DAPSA low disease activity (de-
fined as DAPSA <14) (30).

For IXE, data coming from SPIRIT-2
trial showed that about 35% and 20% of
patients treated with the IXE every four
weeks achieved MDA and DAPSA re-
mission respectively. Moreover, these
drugs are efficacious regardless the use of
background DMARDs (31). Recently, the
SPIRIT-H2H trial compared head-to-head
IXE and adalimumab monotherapy in PsA
patients naive to biologic drugs. In this
study MDA and DAPSA remission were
achieved by 47.7% and 26.5% of patients
treated with IXE and by 35.5% and 18% of
patients treated with adalimumab, respec-
tively (32).

The results of our study are in line with
those published in the literature, showing
a good efficacy of the three drugs which
inhibit an important pathogenetic pathway.
Although no other head to head study was
performed, our study confirmed that a good
proportion of patients can achieve these
important outcomes.
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The finding that patients naive to biologic
treatment achieved significantly more fre-
quently a condition of MDA and remission
is supported by similar results in clinical
trials (33). Improvement in pain and func-
tion is also of crucial importance for PsA
patients. Previous reports coming from
phase III trials on anti-IL-17 drugs de-
scribed significant improvement of HAQ
and pain (33, 34). In this study we found
similar results, with a significant improve-
ment in these important patient-reported
outcomes.

Another interesting point is that, although
17% of patients had DAPSA LDA at base-
line evaluation, we decided to introduce or
change the biologic therapy for different
reasons:

firstly, some patients had residual dis-
ease activity in some domains (e.g. skin
or joints). In fact, 10/12 of patients with
DAPSA LDA did not meet the MDA crite-
ria. Furthermore, in some patients (young
patients, extensive psoriasis despite a good
control of joint symptoms) we aimed to
achieve remission (DAPSA<4) by using
a different treatment option. In fact, 6 out
of the 12 patients with baseline DAPSA
LDA achieved a DAPSA remission after 6
months.

In our study, male sex, high serum lev-
els of CRP and absence of comorbidities
were found to be associated with a better
response to UST, SEC and IXE. This re-
flects the results of anti-TNF treatment in
both PsA and axial Spondyloarthritis (11,
35, 36). Furthermore, the presence of co-
morbidities was associated with a lower
probability of achieving MDA. Interesting-
ly, obesity does not seem to be associated
with a lower rate of MDA in our cohort, as
showed in Table II.

Our study had some limits: firstly, the rela-
tive low number of patients treated with
each drug does not allow to find any dif-
ferences in the efficacy of each treatment.
However, the aim was to evaluate the ef-
ficacy of non anti-TNF biologics as a class
of molecules. Secondly, we evaluated the
efficacy in the short term (6 months), there-
fore longer-term follow-up is need to con-
firm these results.
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Early DAPSA remission or MDA after 6
months is achievable in more than one
third of patients, who are male and have
high baseline CRP values and absence of
comorbidities, which appear to be potential
predictors of better response. More studies
are needed to evaluate long-term remission
and, in particular, if this state could be lost
due to disease flares or maintained after re-
ducing or stopping the biologic treatment.
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