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Objective:  Currently,  concerning  the  evaluation  of  psoriatic  arthritis  (PsA),  there  is no  agreement  on  a
standardized  composite  index  for disease  activity  that  includes  all  relevant  domains.  The  present  study
sought  to  assess  the  rates  of  remission  (REM)/low  disease  activity  (LDA)  and  disease  states  [minimal
disease  activity  (MDA),  very  low  disease  activity  (VLDA)]  as  defined  by  diverse  activity  scales  (DAPSA,
DAS28-ESR)  in  an attempt  to display  discrepancies  across  these  assessment  tools  for  peripheral  PsA.
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Methods:  The  study  involved  758  patients  (496 females,  262  males;  mean  age  47,1  years)  with peripheral
PsA who  were  registered  to  the  Turkish  League  Against  Rheumatism  (TLAR)  Network.  The  patients  were
assessed  using  the  DAS28-ESR,  DAPSA,  MDA,  and  VLDA.  The  overall  yield  of each  scale  was  assessed  in
identifying  REM  and LDA. The  presence  or  absence  of  swollen  joints  was separately  analysed.
Results:  The  median  disease  duration  was  4 years  (range  0-44  years).  According  to DAPSA  and  DAS28-ESR,
REM was  achieved  in 6.9%  and 19.5%  of the  patients,  respectively.  The  rates  of  MDA  and  VLDA  were  16%
and  2.9%,  respectively.  Despite  the  absence  of  swollen  joints,  a  significant  portion  of patients  were  not
considered  to  be in  REM  (296  (39.1%)  patients  with  DAS28-ESR,  364  (48%)  with  DAPSA,  and  394  (52%)
with  VLDA).
Conclusion:  Patients  with peripheral  PsA  may  be assigned  to  diverse  disease  activity  levels when  assessed
with the  DAS28-ESR,  DAPSA,  MDA  and  VLDA,  which  would  inevitably  have  clinical  implications.  In  patients
with PsA  a holistic  approach  seems  to  be necessary  which  includes  other  domains  apart  from  joint
involvement,  such  as  skin  involvement,  enthesitis,  spinal  involvement,  and patient-reported  outcomes.
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1. Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory disease
presenting with various combinations of clinical manifestations,
including enthesitis, dactylitis, spondylitis, and uveitis [1]. Guide-
lines for the treatment of PsA are available and consistently
updated. The most recent is the 2019 European League Against
Rheumatism (EULAR) recommendation for PsA. According to the
EULAR, treatment should target achieving remission (REM) (pri-
marily for early disease) or, at least, low disease activity (LDA)
(for established disease). In the current guideline, minimal dis-
ease activity (MDA) which was present in the previous guideline
has been omitted because it merely refers to a score for LDA
rather than defining a treatment target [2]. In contrast, the Treat-
to-Target (T2 T) International Task Force consider not only REM
a final treatment target but also LDA or MDA  alternative treat-
ment targets [3]. Similarly, the Turkish League Against Rheumatism
(TLAR) suggested the T2 T approach and MDA  as a treatment
target [4]. Another approach has been proposed by the Group
for Research and Assessment of Psoriasis and Psoriatic Arthritis
(GRAPPA), which does not specifically recommend a treatment tar-
get, but the achievement of the lowest possible level of disease
activity in all domains of disease [5]. Despite differences in recom-
mendations, REM remains the primary treatment target. Remission
can be identified as the resolution of disease activity, with no symp-
toms and progression in joint damage [6]. Disease activity is a
broad term and should include all domains of the disease, i.e., syn-
ovitis, enthesitis, dactylitis, spondylitis, nail and skin involvement
[7]. Unlike rheumatoid arthritis (RA), in which joint assessment,
patient-reported outcomes, and acute phase reactants are sufficient
to evaluate disease activity, many additional parameters affect dis-
ease activity in PsA and additionally REM in PsA is difficult to define
[8].

Even the Disease Activity Score-28 (DAS-28) and Disease Activ-
ity in Psoriatic Arthritis (DAPSA), frequently used scores in PsA, do
not comprehensively encompass the multiple clinical domains of
PsA [9]. Subsequently, MDA  and Very Low Disease Activity (VLDA)
which are states of disease activity were developed based on the
outcomes of the core set, containing joint involvement, enthesitis,
psoriasis, functional limitation, pain, and global assessment [10,11].

Currently, concerning the evaluation of PsA, there is no agree-
ment on a standardized composite index for disease activity that
includes all relevant domains; rather a core domain set is recom-
mended for patient assessment, which includes peripheral joint

activity, skin activity, patient global, pain, physical function, quality
of life, and fatigue. Even the DAPSA, the most frequently used scale
in clinical practice due to its ease, does not cover all the domains of
the core set [12,13]. Furthermore, there is no consensus on which
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ctivity score provides the most distinctive information about a
articular disease state, given that discrepant REM/LDA rates have
een reported with diverse scales [14]. Surprisingly, the authors
f the present study noted during the analysis of data that some
atients would not be considered in REM as defined by the DAPSA
nd/or DAS-28, even though they are free from active joint involve-
ent.
The objective of the present study was  to assess the rates of

EM/LDA and disease states (MDA, VLDA) as defined by diverse
ctivity scales (DAPSA, DAS-28) in an attempt to display discrep-
ncies across these assessment tools for peripheral PsA.

. Methods

.1. Study design and patients

The study included PsA patients whose data were collected
n the Turkish League Against Rheumatism (TLAR) Network reg-
stry. TLAR-Network data were collected using a web-based system
rom patients during their routine visits throughout the year 2018
https://www.trasd-network.org). In a cross-sectional multicentre
esign, patients with PsA meeting the CASPAR (Classification crite-
ia for Psoriatic Arthritis) criteria [15] were selected for analysis. A
otal of 1134 patients with PsA are evaluated by 37 researchers
rom 25 centres from diverse regions of Turkey. Patients with

alignancies, pregnancy, lactation, coexisting rheumatic dis-
ases (e.g. rheumatoid arthritis, familial Mediterranean fever,
ystemic lupus erythematosus. . .), and age less than 18 years
re excluded from the registry. The study was conducted in
ompliance with the Declaration of Helsinki. Written informed con-
ent was  obtained from every participant at the time when the
atients were enrolled in the TRASD-Network. Ethical approval
as obtained from the Ethics Committee of Sakarya University

25.01.2018/42).
As the study focused on peripheral joint involvement, eligi-

le patients were selected, excluding either axial involvement or
nthesitis alone. Thus, 758 patients with PsA were included in the
nalysis.

Demographic data including age, gender, marital status, level of
ducation, disease duration, and body mass index (BMI, kg/m2) and
isease characteristics were recorded.
Laboratory measures included the erythrocyte sedimentation
ate (ESR) (mm/hr) and C-reactive protein (CRP) (mg/dL) levels. ESR
nd CRP levels were obtained at that time of routine outpatient
isits.

https://www.trasd-network.org/
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Table 1
Demographic and clinical characteristics of the patients.

Parameters Patients (n = 758)

Demographic
Age, years 47.1 ± 12.2
Gender, female, n 496 (65.4%)
Body mass index, kg/m2 29 ± 5.1

Clinical
Tender joint count 6.2 ± 8.6
Swollen joint count 1.5 ± 3.1
PASI score 3.3 ± 5.1
VAS  Pain score 49.5 ± 25.6
VAS Global score 47.7 ± 24.7
DAS28-ESR score 3.5 ± 1.2
DAPSA score 18.9 ± 13.1
cDAPSA score 17.5 ± 12.7
BASDAI score 4.5 ± 2.1
MDA  121 (16%)
VLDA 22 (2.9%)
Erythrocyte sedimentation rate, mm/h 22.8 ± 16
C-reactive protein, mg/dL 1.4 ± 1.9

Data are presented as mean (±) or n (%). PASI: Psoriasis Area and Severity Index;
VAS: Visual analogue scale; DAPSA: Disease Activity in Psoriatic Arthritis; BASDAI:
Bath Ankylosing Spondylitis Disease Activity Index; MDA: Minimal Disease Activity,
VLDA: Very low disease activity.

Table 2
Patients’ classification according to DAPSA, cDAPSA and DAS28-ESR (n = 758).

DAS-28 DAPSA cDAPSA

Remission 148 (19.5%) 52 (6.9%) 58 (7.7%)
Low Disease Activity 141 (18.6%) 256 (33.8%) 280 (36.9%)
Moderate Disease Activity 391 (51.6%) 312 (41.2%) 298 (39.3%)
High Disease Activity 78 (10.3%) 138 (18.2%) 122 (16.1%)

Data are presented as n (%). DAS28-ESR: Disease Activity Assessment 28-Erythrocyte
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2.2. Patient-reported outcome measures (PROMs)

The Health Assessment Questionnaire (HAQ) [16], Psoriatic
Arthritis Quality of Life (PsAQoL) [17], Hospital Anxiety and Depres-
sion Scale (HAD) [18], and Fibromyalgia Rapid Screening Tool
(FiRST) [19] were administered. Patient global assessment (PtGA),
pain (VAS-pain), and fatigue (VAS-F) were rated on a visual ana-
logue scale [20,21].

2.3. Disease activity assessments

Examinations included tender joint count (TJC), swollen joint
count (SJC), enthesitis, dactylitis count, and the Psoriasis Area and
Severity Index (PASI) [22]. Tender and swollen joint counts were
based on 66/68 joints. DAS28 was calculated by computer based on
the assigned 28 joints. The presence of spondylitis was determined
on X-rays or on magnetic resonance imaging scans.

The DAS28-ESR was used to score disease activity, with scores of
≤ 2.6 indicating REM, > 2.6-≤ 3.2 LDA, > 3.2-≤ 5.1 moderate disease
activity, and > 5.1 high disease activity [23]. Cut-offs for disease
activity for DAPSA were as follows: REM ≤ 4, LDA > 4-≤ 14, mod-
erate > 14-≤ 28, and high > 28 [24]. Minimal disease activity was
defined as achievement of at least five of seven clinical outcomes
(TJC≤ 1, SJC ≤ 1, PASI ≤ 1, VAS pain ≤ 1, PtGA ≤ 1, HAQ score ≤ 0.5,
and tender entheseal points ≤ 1). An MDA  score of 7/7 was  defined
as Very Low Disease Activity (VLDA) [25].

During the visits, findings of physical examination were entered
into the network system via CRF. DAS28 was automatically cal-
culated by the system. DAPSA, MDA  and VLDA assessments were
separately made after data collection was completed. The overall
yield of each scale was assessed in demonstrating REM and LDA.
The patients were classified according to REM and LDA status as
defined by each scale. The presence or absence of swollen joints
was separately analysed.

2.4. Statistical analysis

Patient demographics and disease characteristics were analysed
using descriptive statistics. Categorical variables were expressed as
percentages, while continuous variables as mean (±)  or median
(inter quarter range (IQR) or minimum-maximum). The nor-
mality of the distribution of variables was evaluated using the
Kolmogorov–Smirnov test. The Chi2 tests (Fischer’s exact test if
expected numbers were below five) were used for qualitative data.
The Student’s t-test and Mann–Whitney U-test were used compar-
ing two groups. The level of significance was set as P < 0.05. No
imputation of missing data was performed; data were analysed on
complete cases.

All data were processed using the Statistical Package for Social
Sciences Software (SPSS v22.00. Armonk, IBM Corp).

3. Results

A total of 758 patients with previous or current peripheral
arthritis or arthralgia were included. Of this group, 496 (65.4%) were
female. The mean age was 47.1 ± 12.2 years. The median disease
duration was 4 (min-max: 0-44) years and the median PASI score
was 1.8 (min-max: 0-51.3). Spondylitis was present in 257 patients
(33.9%), dactylitis in 71 (9.4%) and enthesitis in 183 (24.1%). The

clinical characteristics of the patients are presented in Table 1.

According to DAPSA and DAS28-ESR, REM was achieved in 6.9%
and 19.5% of the patients, respectively (Table 2). The rates of MDA
and VLDA were 16% and 2.9%, respectively.
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edimentation rate; DAPSA: Disease Activity in Psoriatic Arthritis: cDAPSA: Clinical
isease Activity in Psoriatic Arthritis.

.1. Differences in REM and LDA classifications

There were 52 patients in the DAPSA-REM. Of  these, only 43
atients met  the DAS28-REM criteria, whereas 8 patients met the
AS28-LDA criteria. One patient was  classified as having moderate
isease activity according to DAS-28 because of a high ESR.

Of 52 patients assessed as DAPSA-REM, 31 patients (%59.6) were
ot in VLDA (Fig. 1A) due to lack of agreement with the following
omains: skin (n = 23), pain (n = 7), HAQ (n = 5), enthesitis (n = 5),
lobal assessment (n = 4), and tender joint (n = 3). Among DAPSA-
EM patients, none was  discarded in the VLDA because of the
wollen joint domain.

Twenty-two patients had VLDA. Of these, 21 patients (%95.4)
et  the DAPSA-REM criteria, while one patient was considered to

ave DAPSA-LDA. According to the DAS-28, 19 patients met  the
AS28-REM criteria, while 3 patients were on DAS28-LDA (Fig. 1A).

There were 121 patients in MDA. Of these, 61 (%50.4) were
n DAPSA-LDA, while 33 (%27.2) were in DAS28-LDA (Fig. 1B).
here were 195 patients in DAPSA-LDA, but not in MDA  due to
ack of agreement with the following domains: global assessment
n = 189), pain (n = 184), skin (n = 130), tender joint (n = 111), HAQ
n = 81), enthesitis (n = 80), swollen joint (n = 25).

.2. Distributions of REM and LDA on the basis of swollen joint
ounts

The patients were categorized based on the presence or absence

f swollen joints to assess the relationship between the swollen
oint state and REM (Table 3). In the absence of swollen joint(s), a
ignificant portion of patients were not considered in REM (39.1%
ith DAS28-ESR, 48% with DAPSA, and 52% with VLDA).
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Fig. 1. Venn diagrams demonstrating discrepancies of 3 activity scales, (A) in remission, (B) in low disease activity.

Table 3
Contradictions of 3 activity scales in terms of swollen joint count (0 or ≥ 1) (n = 758).

DAS28-ESR DAPSA VLDA

REM+ REM- REM+ REM- VLDA+ VLDA-

Swollen joint 0 118 (15.6) 296 (39.1) 50 (6.6) 364 (48) 20 (2.6) 394 (52)
Swollen joint ≥ 1 30 (4) 314 (41.4) 2 (0.3) 342 (45.1) 2 (0.3) 342 (45.1)

DAS28-ESR DAPSA MDA

LDA+ LDA- LDA+ LDA- MDA+ MDA-

Swollen joint 0 104 (13.7) 310 (40.9) 188 (24.8) 226 (29.8) 101 (13.3) 313 (41.3)
Swollen joint ≥ 1 37 (4.9) 307 (40.5) 68 (9) 276 (36.4) 20 (2.6) 324 (42.7)
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Data are presented as n (%). DAS28-ESR: Disease Activity Assessment 28- Erythroc
Disease  Activity; REM: Remission, MDA: Minimal Disease Activity; LDA: Low Diseas

Patients who  had no swollen joints did not achieve the VLDA
state (n = 394) because of the following domains: global assessment
(n = 355, 90.1%), pain (n = 354, 89.8%), tender joint (n = 244, 61.9%),
skin (n = 242, 61.4%), HAQ (n = 179, 45.4%), and enthesitis (n = 177,
44.9%).

A similar discordance was also noted for LDA assessments in
that, despite the absence of swollen joint(s), a significant portion of
patients were not considered to be in LDA (40.9% with DAS28-ESR,
29.8% with DAPSA, and 41.3% with MDA) (Table 3).

Patients who had no swollen joints did not achieve the MDA
state (n = 313) because of the following domains: global assessment
(n = 307, 98.1%), pain (n = 304, 97.1%), skin (n = 214, 68.4%), tender
joint (n = 236, 75.4%), HAQ (n = 177, 56.5%), and enthesitis (n = 175,
55.9%).

3.3. Comparisons of the DAPSA and MDA  groups with no swollen
joint in terms of clinical parameters

After noting that a significant portion of patients were not in
REM or LDA despite the absence of swollen joint(s), we further
analysed the entity of no-swollen joint in patients with and with-
out REM or with and without MDA  to better evaluate the effects of
other clinical parameters on the REM and LDA states (Table 4).

The two patient groups (REM+/REM- and MDA+/MDA-) were
similar in terms of age, disease duration, educational levels, and
gender (P > 0.05), with the exception of female predominance in
the MDA- group (68% vs. 58%, P = 0.044).

4. Discussion
This large multicentre study addressed REM and LDA in patients
with peripheral PsA and compared disease activity stages with
diverse activity scales. Recommendations for the treatment goals
for PsA have been REM or alternatively LDA, but the universally
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dimentation rate; DAPSA: Disease Activity in Psoriatic Arthritis; VLDA: Very Low
vity.

nown and validated definitions of REM and LDA  are far from
eing satisfactory, with varying disease activity measures. In the
arly 2000s, Gladman et al. described REM as a resolution of active
oint involvement. However, this definition has changed over time
ecause of the heterogeneous nature of PsA, with multisystem

nvolvement including not only peripheral (e.g., arthritis, arthral-
ia, enthesitis, dactylitis) but also axial, skin, and nail involvements.
n the most recent description, the concept of REM has been sug-
ested to cover the complete control of inflammation in all aspects
f disease manifestations. Among multiple scales, the DAS-28 and
APSA, frequently used activity scales for PsA, were designed for
A and reactive arthritis to primarily evaluate joint involvement
10,26,27]. In the context of arthritis, the most prominent manifes-
ation is indeed the joint domain; however, some other domains
ssociated with PsA may  be underevaluated.

In the present study, we  aimed to assess to what extent domains
ther than joint involvement are being underevaluated when
iverse activity scales were used. Our findings demonstrate that,
hatever scale is used, almost half of the patients would not be con-

idered in REM or LDA, even though they have no swollen joint(s). In
DA  and VLDA, the patient global assessment was the predominant

omain to classify patients as not having REM/LDA, followed by
ain, skin, tender joint. HAQ and enthesitis were the least common
omains. Since the functional disability worsens with the progres-
ion of the disease, the effect of HAQ on disease activity may  have
een smaller. Moreover, the inclusion of functional status into clin-

cal REM criteria for PsA is controversial because functional status
s affected by many factors other than joint involvement such as
ge, comorbidity, and other variables [6].

In the present study, the patient population was assessed using

 variety of scales. Interestingly, the VLDA rating did not equate to
EM rates, owing to the former’s stricter criteria. As a result, the
ajority of VLDA patients met  the REM criteria as determined by

he DAS-28 and DAPSA. A similar association also applies to MDA
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Table  4
In-group comparisons of the DAPSA and MDA in terms of REM and MDA  (n = 758).

DAPSA MDA

Parameters REM+ REM- MDA+ MDA-

Tender joint count 0 (0) 4 (7) c 0 (1) 3 (6) c

Enthesitis, present 20 (40%) 204 (56%) a 33 (32.7) 191 (61%) c

Dactylitis, present 13 (26%) 90 (24%) 26 (25.7) 77 (24.6%)
Axial  involvement, present 14 (28%) 150 (41%) 30 (29.7) 134 (42.8%) a

Pain VAS 10 (10) 50 (40) c 10 (10) 50 (40) c

Patient Global VAS 10 (10) 50 (40) c 10 (20) 50 (30) c

Physicians’ Global VAS 0 (10) 40 (30) c 20 (20) 40 (20) c

PASI 0.9 (2.1 2 (3.7) 0.4 (1.6) 2.1 (3.7) c

Duration of morning stiffness, min. 10 (18) 20 (20) 20 (20 20 (20)
Fatigue  2 (3) 5 (4) c 3 (4) 5 (4) c

HAD-Anxiety 5 (6) 7 (6) a 6 (7) 7 (6) b

HAD-Depression 5 (6) 7 (6) a 6 (7) 7 (6) c

FiRST 0 (2) 2 (5) c 1 (3) 3 (4) c

PsAQoL 1 (6) 5 (11) c 3 (12) 7 (11) c

HAQ 0.05 (0.2) 0.3 (0.64) c 0.1 (0.35) 0.35 (0.58) c

BMI, kg/m2 28.6 (6.9) 29.1 (6.4) 28.4 (7.4) 29.3 (6.4) b

ESR, mm/hr 14.5 (16) 19 (19) 20 (17) 18 (18)
CRP,  mg/dL 0.5 (0.7) 0.7 (0.9) 0.6 (0.8) 0.7 (0.7)

Data are presented as median (IQR) and n (%). DAPSA: Disease Activity in Psoriatic Arthritis; MDA: Minimal Disease Activity; FiRST: Fibromyalgia Rapid Screening Tool; HAD:
Hospital Anxiety and Depression; PASI: Psoriasis Area and Severity Index; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; PsAQoL: Psoriatic Arthritis Quality of
Life;  HAQ: Health Assessment Questionnaire; BMI: Body mass index; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein.
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a P < 0.05.
b P < 0.01.
c P < 0.001.

and LDA, with the MDA  criteria being more stringent in DAS-28 and
DAPSA. In a meta-analysis in which patients were evaluated with
DAPSA, DAS-28, VLDA, and MDA, the frequency of VLDA was lower
than that of REM, and the frequency of MDA  was  lower than LDA.
Unlike previous studies [28], we found lower VLDA and MDA  rates,
which may  be due to higher global assessment and pain scores in
our patients.

As noted in the current study, patients who are in REM/LDA
are classified into varying activity states based on diverse scales.
However, the clinical implications of this difference remain unclear
and consensus regarding REM/LDA in PsA is lacking [28]. Of note,
we found that some patients classified to be in REM according
to the DAPSA did not meet the VLDA criteria because of several
domains, skin involvement being the most residual domain, fol-
lowed by pain, functional disability, enthesitis, global assessment,
and tender joints. While the performance of the DAPSA and DAS-28
might be sufficient for joint involvement, it is clear that it disregards
the skin, spine, enthesitis, and function. Recently, new composite
scores have been developed covering joint, spine, skin involvement,
quality of life, and function, such as the Psoriatic Arthritis Disease
Activity Score (PASDAS), GRACE Index, and Composite Psoriatic
Disease Activity Index (CPDAI) [29].

It emphasizes the importance of factors other than swollen
joints where a significant number of patients has not met  the REM
or LDA criterion despite having no swollen joints. Furthermore, dis-
ease activity was adversely affected by anxiety, depression, fatigue,
and fibromyalgia in a significant proportion of patients. These
data are in agreement with previous reports addressing coexist-
ing fibromyalgia and fatigue in relation to high disease activity
in PsA [30,31]. In a prospective study assessing depressive symp-
toms in early inflammatory arthritis researchers concluded that
depressive symptoms might play a role in patients who  were con-
sidered to be in non-REM, even in the absence of joint inflammation
[32]. These results indicate that some confounding factors such
as fatigue, fibromyalgia can lead to overestimation of the pain or
global assessment, however there is still insufficient data on their

inclusion in the composite scores [33].

Contrary to our expectations, scores of dactylitis and acute
phase reactants were not different between those with and

a
b
l

5

ithout REM/LDA in the absence of swollen joints. This may  be due
o the small number of patients with dactylitis. On the other hand,
emale gender and obesity have been shown to be effective in the
ssessment of REM/LDA. Women  are more likely to have higher dis-
ase activity scores and lower REM/LDA rates [34,35]. Our female
atients also had lower REM/LDA rates independent of the presence
r absence of swollen joints. In a prospective study, obese patients
ere less likely to achieve sustained MDA  compared with those of
ormal-weight subjects [36]. Only MDA  was negatively correlated
ith a higher BMI  in our study.

According to a meta-analysis, the prevalence of REM ranged
rom 13.1 to 42.1% probably due to multiple REM definitions and
arying sets of domains [28]. Among the available assessment
cales, the DAS-28 and DAPSA reflect similar aspects of PsA, includ-
ng joint involvement, acute phase reactants, and pain. The latter
as a total score as the sum of the parameters, but with some

imitations. For instance, a patient with high scores of pain or
lobal assessments, despite the absence of active joint inflamma-
ion, may  be classified as having a high disease activity. On the other
and, DAS 28 has a limitation of not involving adequate number
f lower extremity joints since it was developed for RA. Another
imitation is that other PsA manifestations are not covered, includ-
ng symptoms related to skin, enthesitis, spine, and dactylitis. The
imitations of the present assessment scales have led to the devel-
pment of comprehensive PsA-specific composite activity indices,
.g., the PASDAS, GRACE, and CPDAI [28,37,38]. A brief summary of
ll assessment scales for PsA from other clinical studies is presented
n Table 5, with domains and cut-off levels for disease activity
tates.

There are two major limitations to this study. First, new com-
osite disease activity indices were not employed and DAS28-ESR
ere used. Alhough DAS28-CRP is more commonly used and rec-

mmended than DAS28-ESR nowadays, the TLAR network was
ased on DAS28-ESR. Second, our remission rates were lower
han those reported in the literature probably due to higher
cores on pain and global assessment. Since tender joint counts

nd VAS ratings are subjective parameters, they may  be affected
y many factors including race, educational and socioeconomic

evels.
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Table  5
A summary of disease activity scales for PsA and their cut-off levels for each disease activity state [23,24,29,39–41].

Domains Range Remission Low Disease
Activity

Moderate
Disease
Activity

High Disease
Activity

DAS28 Tender joints, Swollen joints, ESR/CRP,
Patient Global VAS

2-10 ≤ 2.6 > 2.6-≤ 3.2 > 3.2-≤ 5.1 > 5.1

DAPSA  Tender joints, Swollen joints, CRP, Pain
VAS, Patient Global VAS

0-144 + CRP ≤ 4 > 4-≤ 14 > 14-≤ 28 > 28

MDA/VLDA Tender joints (≤ 1), Swollen joints
(≤ 1), PASI ≤1 or BSA≤ 3%, Enthesitis
≤ 1, Pain VAS ≤ 15, Patient Global VAS
≤ 20, HAQ ≤ 0.5

7/7
(VLDA)

≥ 5/7
(MDA)

PASDAS Tender joints, Swollen joints, Physician
Global VAS, Patient Global VAS,
SF36-PCS (Physical component score),
Leeds enthesitis count, Dactylitis
count, CRP (mg/L)

0-10 ≤ 1.9 > 1.9-≤ 3.2 >3.2- < 5.4 ≥ 5.4

GRACE Index(1-AMDF) × 10 Tender joints, Swollen joints, HAQ,
Patient Global VAS, Patient Skin VAS,
Patient Joint VAS, PASI, PsAQoL

0-10 ≤ 1.9 > 1.9-≤ 2.3 > 2.3- < 4.7 ≥ 4.7

CPDAI Peripheral arthritis, Skin disease,
Enthesitis, Dactylitis, Spinal disease

0-15 ≤ 2 > 2-≤ 4 > 4- < 8 ≥ 8

itis; M
n; CPD

C

m

C

p
a

D

R

DAS-28: Disease Activity Assessment-28; DAPSA: Disease Activity in Psoriatic Arthr
Arthritis Disease Activity Score; AMDF: Arithmetic Mean of the Desirability Functio

In conclusion, the present study demonstrated that patients
with peripheral PsA may  be assigned to diverse disease activity lev-
els when assessed with the DAS-28, DAPSA, MDA  and VLDA, which
would inevitably have clinical implications. Of these indices, com-
pared with the DAS-28 and DAPSA, MDA  and VLDA seem to be more
meticulous assessment tools in determining REM and LDA.

In the context of arthritis, the most prominent manifestation is
indeed joint involvement; however, there is some risk that other
domains associated with PsA may  be underevaluated. Therefore,
no scale would be complete unless skin involvement, enthesi-
tis, spinal involvement, and patient-reported outcomes including
fatigue, pain, anxiety, depression, fibromyalgia, and functional dis-
orders are considered. Novel composite scales seem to be promising
in this respect.

Funding

This work was supported by the Turkish League Against
Rheumatism (TLAR).

Authors’ contributions

All authors contributed to the study conception, design and data
collection. Material preparation and analysis were performed by
HHG, MTD, KN, and İT. The first draft of the manuscript was  written
by HHG and MTD  and all authors commented on previous versions
of the manuscript. All co-authors are fully responsible for all aspects
of the study and the final manuscript in line with the IJME 4 criteria.

Ethics approval

All procedures performed in studies involving human partici-
pants were performed in accordance with the ethical standards of
the institutional and/or national research committee and with the

1964 Helsinki Declaration and its later amendments or compara-
ble ethical standards. Ethical approval was taken from the Sakarya
University Ethics Committee on 25.01.2018. The protocol number
was 42.

[

[

6

DA: Minimal Disease Activity; VLDA: Very Low Disease Activity; PASDAS: Psoriatic
AI: Composite Psoriatic Disease Activity Index.

onsent to participate

Informed consent was obtained from all subjects before enroll-
ent.

onsent for publication

Additional informed consent was obtained from all individual
articipants for whom identifying information is included in this
rticle.

isclosure of interest

The authors declare that they have no competing interest.

eferences

[1] Ertürk M,  Alaca R, Tosun E, et al. Evaluation of the Amor and ESSG classification
criteria for spondylarthropathies in a Turkish population. Rev Rhum Engl Ed
1997;64:293–300.

[2] Gossec L, Baraliakos X, Kerschbaumer A, et al. EULAR recommendations for
the management of psoriatic arthritis with pharmacological therapies: 2019
update. Ann Rheum Dis 2020;79:700–12.

[3] Smolen JS, Schöls M,  Braun J, et al. Treating axial spondyloarthritis and
peripheral spondyloarthritis, especially psoriatic arthritis, to target: 2017
update of recommendations by an international task force. Ann Rheum Dis
2018;77:3–17.
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