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Abstract
The aim of this study was to investigate residual symptoms or disease burden among patients with psoriatic arthritis (PsA) 
in remission or low disease activity (LDA) according to different outcome measures. A total of 126 patients with PsA were 
included and the following variables were assessed: Tender joint count (TJC), swollen joint count (SJC), patient’s global 
assessment, physician’s global assessment, pain, extra-articular manifestations, Psoriasis Area and Severity Index, Health 
Assessment Questionnaire, fatigue, Short Form-36, psoriatic quality of life, Hospital Anxiety and Depression Scale and 
C-reactive protein (CRP). Disease activity was measured using three different outcome measures including minimal disease 
activity (MDA), disease activity score for 28 joints (DAS28-CRP) and disease activity in psoriatic arthritis (DAPSA). The 
number (%) of patients who achieved remission or LDA was 9(14.1), 34(27.0) and 67(53.2) according to MDA, DAPSA 
and DAS28-CRP criteria, respectively, under usual care. SJC > 1 was seen in 3(8.8%) and 13(19.4%) of patients in remis-
sion or LDA as defined by the DAPSA and DAS28-CRP respectively. TJC > 1 was found at least 32.4% of patients with PsA 
in remission or LDA by any definition. 22.2–49.3% of patients with PsA in remission or LDA still suffered from clinically 
important fatigue. No patients in MDA had a substantial functional impairment while 2.9–19.4% of patients fulfilling remis-
sion or LDA according to the DAPSA and DAS28-CRP experienced functional disability. At least 22.2% of patients with 
PsA in remission or LDA by any description had higher risk for depression, and at least 11.1% for anxiety. Despite patients 
with PsA in remission or LDA by various definition, they may continue to experience pain, tender or swollen joints, fatigue, 
physiologic distress as well as functional impairment suggesting that there is a significant unmet need with regard to defini-
tion of remission or LDA in PsA.
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Introduction

Psoriatic arthritis (PsA), part of the concept of spondy-
loarthritis (SpA), is a complex inflammatory disease with 
various clinical manifestations including peripheral arthri-
tis, axial disease, dactylitis, enthesitis, tenosynovitis, nail 
change, psoriasis, uveitis, and inflammatory bowel disease. 
Such peripheral, axial, and extra-articular involvement may 
occur separately or in combination with each other in the 
course of disease [1]. Some of the patients with PsA may 
also have high risk for developing cardiovascular disease 
and metabolic comorbidities (i.e., obesity, insulin resistance, 
fatty liver disease) [2].

In recent years, several clinical studies have highlighted 
the important role of treat-to-target (T2T) strategies to 
improve long-term clinical and radiographic outcomes in 
rheumatic diseases [3–7]. Tight Control of PsA (TICOPA) 
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was the first randomized controlled multicenter study com-
paring a T2T approach using a tight control strategy with 
adjustment of treatment according to the minimal disease 
activity (MDA) criteria against usual care in patients with 
early PsA (< 24 months). Patients in the tight control group 
reported better clinical outcomes in term of skin disease 
activity, physical function as well as quality of life from 
baseline to week 48. The proportion of patients achieving 
an ACR20, ACR50 and ACR70 responses were also higher 
in tight control group [5]. Then, the 2015 update European 
League Against Rheumatism (EULAR) treatment recom-
mendations for PsA and the 2017 international task force 
recommendations for Spa and PsA defined treatment target 
as remission or, alternatively low disease activity (LDA), 
whereas the Group for Research and Assessment of Psoriasis 
and Psoriatic Arthritis (GRAPPA) recommended T2T in all 
disease domains but no specific target was defined [6, 8, 9].

In rheumatic disease, monitoring outcome measures 
with a global assessment of disease activity is essential to 
determine the underlying disease process, follow the treat-
ment response as well as achieve optimal patient outcomes. 
The PsA core domain set has been recently updated by the 
Outcome Measures in Rheumatology (OMERACT) and 
GRAPPA-PsA working group. A core set of outcome meas-
ures for clinical trials have classified into three concentric 
circle (core) including inner circle (peripheral joint activ-
ity, enthesitis, dactylitis, axial disease, skin disease activity, 
patient global assessment, pain, physical function, health-
related quality of life, fatigue, systemic inflammation), mid-
dle circle (economic cost, emotional well-being, participa-
tion, structural damage) and outer circle or research agenda 
(stiffness, independence, treatment burden, sleep) [10]. 
Assessment of disease activity in PsA has been performed 
by a number of composite indices including the Psoriatic 
Arthritis Response Criteria (PsARC), the Disease Activ-
ity Score for 28 joints (DAS28) [11], the Psoriatic Arthri-
tis Joint Activity Index (PsAJAI) [12], Disease Activity in 
Psoriatic Arthritis (DAPSA) [13], the Composite Psoriatic 
Disease Activity Index (CPDAI) [14], the MDA [15], the 
Psoriatic Arthritis Disease Activity Score (PASDAS) and 
the Group for Research and Assessment of Psoriasis and 
Psoriatic Arthritis Composite Exercise (GRACE) and oth-
ers [16]. Of these activity measures, only MDA and DAPSA 
have been endorsed by the international task force to define 
in treatment target [6].

With disease progress, PsA may cause fatigue, impaired 
physical function, reduced quality of life (QoL), increased 
psychological distress as well as loss of work productivity 
particularly in patients with uncontrolled disease activity. 
Until now, previous studies have reported that achieving 
remission or alternatively LDA has led to favorable effect on 
inflammatory marker, joint damage, radiologic progression 
and severity of skin involvement in PsA [5, 17]. However, 

the impact of achievement of remission or LDA on physical 
function, quality of life and psychologic status has not yet 
been sufficiently established. Therefore, the primary objec-
tive of this study was to examine residual symptoms or dis-
ease burden among patients with PsA achieving treatment 
target as defined by being in remission or LDA according 
to the three different definitions, including MDA, DAPSA 
and DAS28-CRP.

Material methods

Study population

Adult patients (aged ≥ 18 years) with PsA fulfilling the 
CASPAR classification criteria for PsA were included 
consecutively in this cross-sectional study [18]. This 
study protocol was approved by the local medical research 
ethics committee of Sakarya University (protocol num-
ber:16214662/050.01.04/90, date: 22.06.2016) and then 
a written consent form was obtained from all included 
patients.

Clinical assessment

Following complete history, physical and laboratory exami-
nation, visual analog scale (VAS)-pain, tender joint count 
(TJC), swollen joint count (SJC), patient’s global assess-
ment (PtGA), physician’s global assessment (PhGA), the 
presence of extra-articular manifestations and acute phase 
reactants including C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR) were recorded at baseline visit. 
Health-related quality of life was assessed by the Short Form 
36 (SF-36) and the Psoriatic Quality of Life (PsQoL) [19, 
20]. Functional disability was evaluated with the Health 
Assessment Questionnaire (HAQ) [21]. Patients’ physiologi-
cal status or mental health was obtained with the Hospital 
Anxiety and Depression Scale (HADS) including the depres-
sion (HADS-D) and anxiety (HADS-A) subscales as well as 
SF-36 mental compound score [22]. In addition, fatigue was 
measured using the VAS-fatigue and skin disease activity 
assessed by the Psoriasis Area and Severity Index (PASI) 
[23].

Disease activity assessment

Three different disease activity measures including DAS28 
based on CRP (DAS28-CRP), MDA and DAPSA criteria 
were used to define the degree of disease activity including 
remission(REM), low (LDA), moderate (MoDA) and high 
(HDA) disease activity.

The Minimal Disease Activity criteria was used 
as a first specific composite outcome measure in PsA 
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particularly for T2T domain. This outcome measure was 
validated using observational and interventional trial 
data [24]. It takes into consideration the assessment of 
multiple disease domains including; TJC ≤ 1; SJC ≤ 1; 
PASI ≤ 1; VAS-pain ≤ 1.5; PtGA ≤ 2; HAQ ≤ 0.5; tender 
entheseal points ≤ 1. MDA was classified as achievement 
of 5 of these 7 criteria [15]. DAPSA is another validated, 
disease specific outcome measure in patients with PsA 
[13, 25]. It includes assessment of five variables, namely 
patient global and pain assessments on 0-to100-mmVAS, 
68 TJC and 66 SJC, and CRP level. DAPSA score was 
calculated by a simple arithmetic sum of these variables 
(SJC + TJC + PtGA + VAS-pain + CRP). The DAS-28, 
widely used composite measures, initially developed and 
validated for RA, but nowadays it is also used to assess 
articular response or disease activity of patient with PsA 
in daily routine or PsA clinical trials [26, 27]. In this study, 
the DAS28-CRP was calculated by the following Eq. 0.5
6×√(TJC28) + 0.28 × √(SJC28) + 0.014 × GH + 0.36Å~
ln(CRP + 1) + 0.96.

The state of disease activity was defined as remission 
(DAPSA ≤ 4, DAS28-CRP < 2.6), LDA (DAPSA ≤ 14, 
DAS28-CRP ≤ 3.2), MoDA (DAPSA ≤ 28, DAS28-
CRP > 3.2 and ≤ 5.1) and HDA (DAPSA > 28, DAS28-
CRP > 5.1) according to the previously validated cut-off 
points [28].

Statistical analyses

Statistical analysis was performed using Statistical Pack-
age for the Social Sciences (SPSS) software v22 (IBM, 
Armonk, NY, USA). The normality of distribution of all 
data was analyzed using the Shapiro–Wilk test. Disease 
activity measures including MDA, DAPSA and DAS28-
CRP were calculated for all participants. We divided the 
patients into subgroups as patients who met or did not 
meet MDA, DAPSA and DAS28-CRP remission or LDA 
(MDA5/7 or more positive, DAPSA ≤ 14 and DAS28 
≤ 3.2). But MDA could not be calculated in 62 patients 
with PsA due to missing data. Descriptive statistics were 
used to compute the mean, standard deviation (SD), 
median and interquartile range (IQR) for continuous vari-
ables and proportion for categorical variables. Student’s 
t test for normally distributed data and Mann–Whitney U 
test for not normally distributed data were used to com-
pare within subgroups. Chi square or Fisher’s exact test 
was used to compare the difference between proportions. 
The relationship between parameters was analyzed using 
Pearson’s and Spearman’s correlation coefficients accord-
ing to normality of distribution. A p < 0.05 was considered 
statistically significant.

Results

A total of 126 patients with PsA (mean age 46.0 ± 11.0 years, 
41 male/85 female) were included in the analyses. The pro-
portion of patients in remission or LDA was clearly different 
according to three composite measures. The number (%) 
of patients who achieved remission or LDA was 9 (14.1), 
34 (27.0) and 67 (53.2) according to MDA, DAPSA and 
DAS28-CRP criteria, respectively, while those who had 
moderate or HDA was 92(73.0) and 59 (46.8) according to 
DAPSA and DAS28-CRP criteria, respectively under usual 
care. Demographic, clinical, and laboratory characteristics 
of patients are given in Table 1. Comparison of disease 
activity parameters within the subgroups of patients fulfill-
ing and not fulfilling the MDA, DAPSA and DAS28-CRP 
remission or LDA criteria are summarized in Table 2.

Residual symptoms in remission or LDA

Residual symptoms and disease burden in patients with 
PsA in remission or LDA according to the three defini-
tions are demonstrated in Table 3. There were only three 

Table 1   Demographic and clinical characteristics of patients with 
PsA (n = 126) [data was given as, mean ± SD, (median (IQR)) or n 
(%)]

TJC tender joint count, SJC swollen joint count, VAS visual analog 
scale, PtGA patient’s global assessment, PhGA physician’s global 
assessment, DAS 28-CRP Disease Activity Score for 28 joints-C-
reactive protein, DAPSA disease activity in psoriatic arthritis, HAQ 
Health Assessment Questionnaire, PsAQoL Psoriatic Quality of 
Life, SF-36 Short Form 36, HADS-D hospital anxiety and depression 
scale-depression, HADS-A hospital anxiety and depression scale-
depression-anxiety

Age, years 46.0 ± 11.0
Male, n (%) 41 (32.5)
Symptom duration, year 7.5 (12.0)
TJC 2 (6.75)
SJC 1.0 (2.75)
VAS-pain (0–10) 5.0 (4.5)
VAS- fatigue (0–10) 5.0 (5.0)
PtGA (0–10) 5.0 (4.0)
PhGA (0–10) 5.0 (3.0)
DAS 28-CRP 3.1 (1.7)
DAPSA 22.0 (22.0)
HAQ 0.2 (0.7)
SF-36 physical component summary score 37.8 (18.1)
SF36 mental component summary score 46.1 (21.1)
PsAQoL 2.0 (5.0)
HADS depression 6.0 (5.3)
HADS anxiety 6.0 (5.2)
Elevated CRP (0–5 mg/L), n (%) 64 (50.8)
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patients with a TJC > 1 and no patient with one more swol-
len joints in patient with PsA achieving MDA. On the con-
trary, TJC > 1 was seen in 11 (32.4%) and 24 (35.8%) of 
patients; SJC > 1 was seen in 3 (8.8%) and 13 (19.4%) of 
patients in remission or LDA as defined by the DAPSA 
and DAS28-CRP, respectively. Residual symptoms were 
observed mainly in patient-reported outcomes (PRO): the 
proportion of patient with PtGA on VAS > 1, PhGA on 
VAS > 1 and VAS-pain > 4 described as clinically signifi-
cant were found in nearly 11.1–22.2% of patients with PsA 
in MDA, %5.9–52.9 in DAPSA ≤ 14 and 38.8–76.1% in 
DAS28-CRP ≤ 3.2. Interestingly, elevated CRP(> 5 mg/L) 
was detected in 11.1% of patients in MDA, in 11.8% in 
DAPSA ≤ 14 and in 38.8% in DAS28-CRP ≤ 3.2. Clini-
cally significant levels of fatigue defined as VAS-fatigue 
score > 4 was reported by 2 (22.2%), 9 (26.5%) and 33 
(49.3%) patients with PsA in MDA, DAPSA and DAS28-
CRP as defined remission or LDA, respectively.

Residual disease burden in remission or LDA

Residual functional disability defined as a HAQ 
score > 0.5 was seen by 0% of patients in MDA vs 
3–19.4% of patients in DAPSA ≤ 14 and DAS28-
CRP ≤ 3.2. The HQoL data revealed that the SF-36 sub-
scales of the physical component summary and mental 
component summary as well as the PsAQoL scores were 
slightly better in patients with PsA fulfilling MDA than 
in DAS28-CRP and DAPSA remission or LDA (Table 3). 
Moreover, 46.3% of patients in DAS28-CRP remission 
or LDA had high risk for depression and 20.9% for anxi-
ety. 38.2% of patients in DAPSA remission or LDA had 
high risk for depression and 14.7% for anxiety. In con-
trast, among the patients achieving MDA, there were only 
two patients (22%) with high risk for depression and one 
patient (11.1%) with high risk for anxiety. Overall 20.6% 
of patients with PsA in remission or LDA had difficulty 

Table 2   Comparison of demographic and disease activity parameters within the subgroups of patients fulfilling and not fulfilling the MDA, 
DAPSA and DAS28-CRP remission or LDA criteria [median (IQR) if data is not otherwise specified]

TJC tender joint count, SJC swollen joint count, VAS visual analog scale, PtGA patient’s global assessment, PhGA physician’s global assessment, 
HAQ Health Assessment Questionnaire, PsAQoL psoriatic quality of life, HADS-D hospital anxiety and depression scale-depression, HADS-A 
hospital anxiety and depression scale-depression-anxiety, SF-36 Short Form 36

MDA (n = 64) DAPSA (n = 126) DAS28 (n = 126)

MDA ≥ 5/7 No MDA p DAPSA ≤ 14 DAPSA > 14 p DAS28 ≤ 3.2 DAS28 > 3.2 p

N (% of all patients) 9 (14.1) 55 (84.9) Na 34 (27.0) 92(73.0) Na 67 (53.2) 59 (46.8) Na
Age, year, mean ± SD 43.3 ± 10.5 47.8 ± 11.1 0.267 40.2 ± 9.7 48.3 ± 10.9 < 0.0001 42.4 ± 10.2 50.1 ± 10.7 < 0.0001
Female, n (%) 1 (11.1) 42 (76.4) 0.0003 19 (55.9) 65(70.7) 0,118 41 (61.2) 44 (74.6) 0.109
Symptom duration, year 9.5 (17) 10 (12) 0.766 5.3 (10.5) 8.0(12.0) 0.599 7.0 (11.8) 8.0 (12.8) 0.852
TJC 0.1 (4.0) 2.0 (8.0) 0.254 0 (2.0) 3.1(8.0) < 0.0001 0 (2.0) 7.0 (9.0) < 0.0001
SJC 0 (0.55) 1.0 (4.0) 0.016 0 (0.1) 2(4.0) < 0,0001 0 (1.0) 2.0 (5.0) < 0.0001
VAS-pain 0 (0.50) 5.0 (4.0) 0.031 2 (3.0) 6.0(3.0) < 0.0001 3.0 (4.0) 7.0 (3.0) < 0.0001
PtGA on VAS 1.0 (2.5) 5.0 (4.0) 0.266 2.0 (3.0) 5.5(3.0) < 0.0001 3.0 (3.0) 6.0 (3.0) < 0.0001
PhGA on VAS 1 (1.5) 5.0 (3.0) 0.031 2.0 (2.0) 5.0(2.0) < 0.0001 3.0 (3.3) 5.0 (3.0) 0.001
CRP (mg/L) 3.2 (3.8) 5.1 (7.6) 0.050 3.4 (1.4) 7.8(9.5) < 0.0001 3.5 (5.4) 8.3 (14.6) 0.016
Dactylitis, n (%) 1 (11.1) 8 (14.5) 0.628 3(8.8) 10(10.9) 0.515 5 (7.5) 8 (13.6) 0.261
Tenosynovitis, n(%) 1 (11.1) 23 (41.8) 0.062 6 (17.6) 35(38.0) 0.030 19 (28.4) 22 (37.3) 0.655
Enthesitis, n (%) 1 (11.1) 31 (56.4) 0.026 7 (20.6) 42(45.7) 0.010 21 (31.3) 28 (47.5) 0.247
Inflammatory bowel dis-

ease, n (%)
0 0 Na 1 (2.9) 3(3.3) 0.706 2 (3.0) 2(3.4) 0.678

VAS-fatigue 2.0 (4.0) 6.0 (4.0) 0.063 3.0 (3.0) 6.0(3.0) < 0.0001 4.5 (4.0) 7.0 (3.0) < 0.0001
HAQ 0 (0) 0.25 (0.7) 0.016 0 (0.1) 0.4(0.7) < 0.0001 0.1 (0.3) 0.4 (0.8) 0.001
PsAQoL 0 (1.0) 2.0 (4.0) 0.165 0 (2.0) 3.0(4.0) 0.004 1.0 (4.0) 3.0 (4.0) 0.036
HADS-D 3.0 (4.0) 6.0 (6.3) 0.127 5.0 (6.0) 6.0(5.0) 0.268 5.0 (7.0) 6.0 (4.0) 0.335
HADS-A 3.0 (6.0) 6.0(6.3) 0.277 4.0(6.0) 7.0(5.0) 0.078 5.0 (6.0) 7.0 (4.5) 0.371
SF-36-Physical component 

summary score
56.2 (44.6) 37.8 (15.23) 0.027 53.0 (39.8) 35.7(16.1) < 0.0001 41.0 (24.4) 35.3 (17.8) 0.017

SF-36-Mental component 
summary score

61.7 (41.7) 45.4 (27.1) 0.136 54.7 (33.8) 44.5(19.6) 0.032 51.0 (26.3) 42.6 (18.0) 0.044
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in work (VAS > 4) by DAPSA and 38.8% by DAS28-CRP 
description.

DAPSA, DAS28 and MDA measures positively corre-
lated with VAS-pain (r = 0.383, r: 493 and r: 604, respec-
tively, p < 0.0001), PtGA (r = 0.416, r: 0.514 and r: 0.582 
respectively, p < 0.0001), PhGA (r = 0.397, r: 0.494 and 
r: 0.543, respectively, p < 0.0001), fatigue (r = 0.292, 
r: 0.437 and r :0.553, respectively, p < 0.001), TJC 
(r = 0.430, r: 0.807 and r: 0.558 respectively, p < 0.0001), 
SJC (r = 0.467, r = 0.688 and r: 0 = 405 respectively, 
p < 0.001), BASDAI (r = 0.295, r = 0.410 and r: 0 = 496, 
respectively, p < 0.001), BASFI (r = 0.308, r = 0.334 and 
r: 0 = 410, respectively, p < 0.001), PsAQoL (r = 0.243, 
r = 0.211 and r: 0 = 310, respectively, p < 0.05), CRP 
(r = 0.523, r = 0.345 and r = 0.250, respectively, p < 0.05), 
HAQ (r = 0.424, r = 0.401 and r = 0.411, respectively, 
p < 0.001) and negatively correlated with SF36 physi-
cal component summary score (r = − 0.406, r = − 0.353 
and r = 0.499, respectively, p < 0.0001) and SF36 mental 
component summary score (r = − 0.296, r = − 0.276 and 
r = 0.371, respectively, p < 0.001).

Discussion

In this study, we investigated residual symptoms and dis-
ease burdens among patients with PsA achieving treatment 
target as defined by being in remission or LDA by various 
definitions. Our results highlighted that despite patients 
with PsA in remission or LDA, some of them still experi-
enced pain, tender or swollen joints, fatigue, physiologic 
distress as well as functional impairment.

Nowadays, many instruments are available to define a 
state of remission or LDA in T2T approach [29, 30]. How-
ever, there is still controversy about the best measure to use 
in PsA. There are several challenges in the assessment of 
disease activity in routine clinical practice. First, patients 
with PsA present different domain of disease including 
peripheral arthritis, dactylitis, axial disease, enthesitis, 
psoriasis, nail disease. For example, some patients may 
suffer from peripheral arthritis, dactylitis with severe pso-
riasis, other patients may experience mainly axial symp-
toms, enthesitis, little nail or skin disease. In addition, 

Table 3   Residual symptoms and 
disease burden in patients with 
PsA in remission or low disease 
activity according to the three 
definitions [data was given as, 
mean ± SD; median (IQR) or 
n (%)]

TJC tender joint count, SJC swollen joint count, VAS visual analog scale, PtGA patient’s global assessment, 
PhGA physician’s global assessment, HAQ Health Assessment Questionnaire, PsAQoL psoriatic quality 
of life, SF-36 short form 36, HADS-D hospital anxiety and depression scale-depression, HADS-A hospital 
anxiety and depression scale-depression-anxiety

MDA5/7 or more+ DAPSA ≤ 14 DAS28 ≤ 3.2

N (% of all patients) 9 (14.1) 34 (27.0) 67 (53.2)
Ages, year 43.3 ± 10.5 40.2 ± 9.7 42.4 ± 10.2
Female, n (%) 1 (11.1) 19 (55.9) 41 (61.2)
Symptom duration, year 9.5 (17.0) 5.3 (10.5) 7.0 (11.8)
TJC > 1 n (%) 3 (33.3) 11 (32.4) 24 (35.8)
SJC > 1 n (%) 0 3 (8.8) 13 (19.4)
VAS-pain > 4 n (%) 1 (11.1) 2 (5.9) 26 (38.8)
PtGA on VAS > 1, n (%) 2 (22.2) 18 (52.9) 51 (76.1)
PhGA on VAS > 1, n (%) 2 (22.2) 18 (52.9) 50 (74.6)
Elevated CRP (> 5 mg/L) n (%) 1 (11.1) 4 (11.8) 26 (38.8)
Dactylitis, n (%) 1 (11.1) 3 (8.8) 5 (7.5)
Tenosynovitis, n (%) 1 (11.1) 6 (17.6) 19 (28.4)
Enthesitis, n (%) 1 (11.1) 7 (20.6) 21 (31.3)
Inflammatory bowel disease, n (%) 0 1 (2.9) 2 (3.0)
VAS-fatigue > 4, n (%) 2 (22.2) 9 (26.5) 33 (49.3)
HAQ > 0.5, n (%) 0 1 (2.9) 13 (19.4)
PsAQoL 0 (1.0) 0 (2.0) 1.0 (4.0)
SF-36-Physical component summary score 56.2 (44.6) 53.0 (39.8) 41.0 (24.4)
SF-36-Mental component summary score 61.7 (41.7) 54.7 (33.8) 51.0(26.3)
HADS-D ≥ 7, n (%) 2 (22.2) 13 (38.2) 31 (46.3)
HADS-A ≥ 10, n (%) 1 (11.1) 5 (14.7) 14 (20.9)
VAS-difficulty in work > 4, n (%) 0 7 (20.6) 26 (38.8)
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disease outcome or progression may be variable in indi-
vidual patients. Due to complex nature and heterogeneity 
of clinical course in PsA, there is no single instrument well 
describing the individual component of disease process for 
all patients. Second, it has been reported that there was 
a significant discordance in global assessment of disease 
activity particularly in state of remission between patient’s 
and physician’s perspective (PtGA > PhGA) [31]. Moreo-
ver, from a physician’s perspective, nearly one-third of the 
patients with PsA who was an acceptable disease state did 
not meet the MDA criteria [32]. Finally, in general specifi-
cally developed and validated tools to assess the disease 
activity in PsA are also insufficient.

Psoriatic arthritis may have a significant negative impact 
on the patients’ life. So far, the clinical burden of PsA has 
been well documented by several studies [33–36]. However, 
there is relatively scant data reported on residual symptoms 
or disease burden in patients with PsA achieving differ-
ent remission or LDA targets. In one observational cross-
sectional study including 142 patients with PsA, nearly 
two-thirds of patients were reported to have residual dis-
ease activity mainly determined by joint disease and pain. 
Forty-eight percent of these patients met remission or LDA 
according to the clinical DAPSA [37]. In a study by Marin 
et al. it was found that nearly half of the patients with PsA 
who met MDA criteria experienced residual symptoms 
mainly on skin disease [38]. Another study by van Mens 
LJJ et al. assessed residual disease in patients with PsA in a 
real-life cohort achieving different composite scores, includ-
ing clinical DAPSA (cDAPSA), DAPSA, very low disease 
activity (VLDA) and the MDA. They found that cDAPSA 
and DAPSA were fulfilled by more patients and patients 
fulfilling DAPSA and PASDAS for remission or LDA had 
a higher frequency of residual musculoskeletal disease than 
those fulfilling VLDA and the MDA skin/joint criteria [39]. 
The main difference between our study and these studies 
is that these studies only reported the residual symptoms 
of the principal domain of disease (i.e., pain, tender joint, 
swollen joint, skin disease), whilst our study also evaluated 
residual symptoms related to QoL, fatigue and physiologic 
distress in patients with PsA achieving remission or LDA 
according to the three different definitions, including MDA, 
DAPSA and DAS28-CRP. We observed that DAS28-CRP 
remission or LDA was achieved by the higher proportion of 
patients with PsA. Residual symptoms and disease burden 
were observed mainly in patient-reported outcomes (i.e., 
PtGA, PhGA, VAS-pain), joint disease, fatigue, as well as 
physiologic distress.

Progressive joint involvement occurring in a substantial 
proportion of patients with PsA may cause severe joint dam-
age, functional impairment and reduced health-related qual-
ity life as well as work productivity loss in the later stages 
of the disease [40]. In most PsA clinical trials, following 

after starting a biological therapy, a reduction of the base-
line actively inflamed joint counts by ≥ 10% to ≥ 30% was 
defined as treatment target [41–43]. For these reasons, the 
primary goals in the treatment of PsA are to suppress the 
inflammatory process, protect joint deformity and also inhi-
bition of radiographic progression. More recently two study 
indicated that low proportion (ranging from 7.4 to 8.8%) 
of patents with PsA fulfilling the MDA suffered from still 
a clinically significant number of tender and/or swollen 
joints [38, 44]. A study by van Mens LJJ et al. reported that 
among patients with PsA achieving clinical cDAPSA remis-
sion or LDA, 6% experienced swollen joints (SJC ≥ 1) and 
12% experienced tender joints (TJC ≥ 1) [37]. Another data 
from a cross-sectional study showed that 11 (10%) patients 
with PsA fulfilling DAPSA remission had swollen joints and 
18(17%) patients had tender joints [39]. In this study, we 
found that at least 32.4% of patients with PsA in remission 
or LDA by any definition had more than one tender joint. 
In addition, while patient with PsA achieving MDA had no 
swollen joints, approximately 8.8–19.4% of patients fulfill-
ing the DAPSA and DAS28-CRP remission or LDA had 
more than one swollen joints. These findings suggest that 
a significant proportion of patients with PsA in remission 
or LDA may continue to experience residual joint-related 
symptoms, which may affect adversely patient’s daily activ-
ity and increase disease burden.

The fatigue is commonly encountered disabling symptom 
affecting several aspects of life in patients with inflammatory 
rheumatic diseases [45]. In updated PsA core set, fatigue was 
also included as a potential core domain to be assessed man-
datory in all PsA clinical studies [10]. Data from large cross-
sectional study indicated that moderate to severe fatigue was 
presented in nearly 28.7–49.5% of patients with PsA [34]. 
Another study investigating prevalence of fatigue across dif-
ferent patient populations demonstrated that severe fatigue 
was seen more frequently in patients with PsA (57%) than 
those with AS (45%), RA (41%), SLE (52%) and OA (35%) 
[45]. In present study, we demonstrated that 22.2–49.3% 
of patients with PsA who classified in remission or LDA 
still suffered from clinically important fatigue. This finding 
suggested that disease remission or LDA described by sev-
eral composite measures might not always equate with full 
fatigue-free state in patients with PsA. Therefore, in these 
patients ongoing fatigue may seriously effect patient’s qual-
ity of life and daily activities, even in remission or LDA.

Several studies reported that patients with PsA had a 
poorer functional impairment compared to healthy con-
trols [33]. Furthermore, burden of disability in patients 
with PsA was found comparable with patients with RA 
[46]. More recently in a prospective study including 292 
patients with PsA demonstrated that substantial func-
tional disability (HAQ > 0.5) was demonstrated in 7% of 
patients in MDA and 22% of patients in DAPSA-LDA 
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[47]. Another study showed that 9.5% of patients with 
PsA who met MDA criteria had functional impairment 
[31]. In this study, no patients in MDA had a substantial 
functional impairment while 2.9–19.4% of patients ful-
filling remission or LDA according to the DAPSA and 
DAS28-CRP experienced occurred residual functional dis-
ability. These findings support functional impairment may 
persist in some of patients with PsA after achieving either 
DAPSA-LDA or DAS28-CRP LDA.

According to the accumulating data, PsA can also result 
in significant psychosocial burden in major of patients 
[35]. Furthermore, updated PsA core domain set by the 
GRAPPA-OMERACT Working Group has included the 
emotional well-being as a potential core domain in clinical 
studies [10]. In patients with PsA, the reported prevalence 
of psychologic symptoms including depression and anxiety 
measured by HADS tool, have been reported in 17.6–22.2% 
for depression and 29.7–36.6% for anxiety [36, 48]. Nev-
ertheless, there is no data whether achieving remission or 
LDA as treatment goal can reduce psychologic burden in 
patients with PsA. In this study, we first documented that at 
least 22.2% of patients with PsA in remission or LDA by any 
description had higher risk for depression, and at least 11.1% 
of patients with PsA for anxiety. Assessment of psychologic 
burden of disease is important in PsA despite in remission 
or LDA. Since psychologic distress may not only negatively 
effect on patient’s life, but also lead to poor treatment adher-
ence and difficulty in coping with disease burden.

Although this study is not able to clarify why patients 
with PsA in remission or LDA continue to report residual 
symptoms or disease burden, it raises several possibilities. 
One is that current definitions of remission or LDA in PsA 
may not be stringent enough and ongoing inflammation may 
lead to residual symptom or untoward patient outcomes. 
The other is that disease burden associated with functional 
status, psychologic distress, QoL, or fatigue in remission 
or LDA may be related to several factors other than dis-
ease activity or inflammation including; older age, disease 
duration, structural joint damage, sleep disturbance, comor-
bidities, socio-demographic characteristics of patients [49, 
50]. Therefore, with taking into account these variables the 
definition of more comprehensive disease activity measures 
assessing individual aspect of disease in T2T approach in 
PsA needs to be further investigation.

A strength of our study is that to investigate residual 
symptoms or disease burden we examined not only the 
principle domains of PsA disease but also fatigue, mental 
health, functional disability and quality of life. Therefore, 
we provide more detailed information on pattern of residual 
symptoms in remission or LDA. On the other hand, a major 
limitation of this study is the cross-sectional design. The 
residue symptoms and disease burdens of patients were 
evaluated only in baseline visit.

Present study confirmed that despite in patient with PsA 
in remission or LDA by various definition, they may have 
still residual symptoms and/or disease burden in some clini-
cal domains. These finding suggested that there is a signifi-
cant unmet need with regard to definition of remission or 
LDA in T2T approach in PsA. In this regard, disease activity 
measures should not only assess major domain of clinical 
involvement, but also focus on assessment of unestimated 
residual symptoms in the several domains of disease. T2T 
approach also should aim to improvement in patient’s overall 
health.
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