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Residual Disease Burden in Patients With Axial 
Spondyloarthritis and Psoriatic Arthritis Despite Low Disease 
Activity States in a Multiethnic Asian Population
Venice Liu1, Warren Fong2, Yu Heng Kwan3, and Ying Ying Leung2

ABSTRACT. Objectives. To evaluate the burden of residual disease in patients with axial spondyloarthritis (axSpA) or  
psoriatic arthritis (PsA) who achieved low disease activity (LDA) status.

 Methods. We used baseline data from a clinic registry of SpA in a tertiary hospital in Singapore. For axSpA, 
LDA was defined as Ankylosing Spondylitis (AS) Disease Activity Score based on erythrocyte sedimenta-
tion rate (ASDAS-ESR) < 2.1 or Bath AS Disease Activity Index (BASDAI) < 3/10. For PsA, LDA was 
defined by achieving 5/7 cutoffs in the minimal disease activity (MDA) or Clinical Disease Activity Index 
for Psoriatic Arthritis (cDAPSA) ≤ 13.

 Results. In 262 cases of axSpA (21% women; mean ± standard deviation (SD) age 42 ± 14 yrs), 33% and 
43% of patients achieved ASDAS-ESR and BASDAI LDA states, respectively, while in 142 cases of PsA 
(49% women, mean age 51 ± SD 14 yrs), 35% and 63% achieved MDA and cDAPSA LDA, respectively. 
Both axSpA and PsA patients with LDA had pain scores ranging from 14.0 to 21.4/100 and fatigue scores 
ranging from 3.1 to 3.6/10. Substantial burden in physical disability and mental well-being were observed, 
with low physical and mental component summary scores on the 36-item Short Form Health Survey. AxSpa 
patients in BASDAI LDA had higher ESR and lower disability than those in ASDAS-ESR LDA. cDAPSA 
classified nearly twice as many PsA patients into LDA than MDA. Compared to PsA patients in MDA LDA, 
those in cDAPSA LDA had higher active joint counts, dactylitis, enthesitis, pain scores, and patient global 
assessment.

 Conclusion. Despite being in LDA, patients with axSpA and PsA experienced substantial residual burden in 
pain, poorer physical function, and mental well-being.

 Key Indexing Terms: psoriatic arthritis, residual disease, spondyloarthritis
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Spondyloarthritis (SpA)-related diseases, including axial SpA 
(axSpA) and psoriatic arthritis (PsA), are chronic systemic 
diseases that can cause pain, irreversible disabilities, and reduced 
health-related quality of life (HRQOL). To improve manage-
ment of these diseases, a treat-to-target (T2T) strategy has been 
shown to improve clinical outcomes for patients with inflam-
matory arthritis1,2. Although there is consensus that clinical 
remission (REM) or low disease activity (LDA) states are the 

treatment goals in the T2T strategy for the management of SpA3. 
No single disease activity assessment tool was specified to iden-
tify the treatment target in both SpA and PsA4,5. Three composite 
scores have been recommended as possible treatment targets for 
SpA: the minimal disease activity (MDA) and Disease Activity 
Index for Psoriatic Arthritis (DAPSA) for assessing PsA; and the 
Ankylosing Spondylitis (AS) Disease Activity Score (ASDAS) 
for axSpA3.  
 Despite achieving the proposed clinical REM or LDA states, 
patients with SpA may suffer from considerable residual disease 
burden6,7,8. The gap in knowledge about residual disease may have 
an effect on disease progression, patients’ functional status, and 
HRQOL; an improved understanding of residual disease may 
help to better define the treatment goal from patients’ perspec-
tives, as well as improve both the effectiveness of treatment plans 
and healthcare in general.
 Studies on disease burden were conducted mainly in Western 
populations and to our knowledge, no data exist in the Asian 
context. Data from several studies in PsA have shown that 
ethnicity has an effect on prevalence, clinical manifestations, 
and disease activity9,10. Pain perception and its reporting have 
also been shown to differ in different ethnic groups11. To incor-
porate patients’ perspectives on treatment goals in the shared 
decision-making process, further understanding of disease 
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burden in their perspectives is necessary. Therefore, we aimed 
to evaluate the residual disease burden in patients with axSpA 
or PsA who have achieved LDA in an Asian population in 
Singapore.

MATERIALS AND METHODS
Study design. We used the cross-sectional baseline data of the PREcision 
medicine in SPondyloarthritis for better Outcomes aND Disease remission 
registry10,12,13 from a tertiary rheumatology center in Singapore General 
Hospital from 2012 to 2018. 
Participants. This registry recruited all patients who attended the designated 
SpA and PsA clinics. Patients were followed up in either clinic without 
overlapping. We included axSpA patients fulfilling the 2009 Assessment 
of SpondyloArthritis international Society classification criteria14 and 
PsA patients fulfilling the Classification Criteria for Psoriatic Arthritis 
criteria for PsA15. This study was approved by the SingHealth Centralized 
Institutional Review Board (CIRB Ref 2012/498/E) and written informed 
consent was obtained from all patients prior to participation. 
Data collection. We collected demographic characteristics including age, 
ethnicity, highest level of education, and disease duration. Body weight and 
height of patients were measured in the clinics. Patients were assessed by the 
attending rheumatologists for 66/68 swollen (SJC) and tender joint counts 
(TJC). Among patients with PsA, dactylitis was assessed by counting the 
number of digits that were swollen or tender (0–20), enthesitis by using 
the 6-point Leeds Enthesitis Index16, and skin condition by the Psoriasis 
Area and Severity Index. Physician global assessment of disease activity was 
collected on a 0–10 numeric rating scale (NRS; 10 = worse disease activity). 
 Patient-reported outcomes included the validated Bath Ankylosing 
Spondylitis Disease Activity Index (BASDAI), pain score, patient global 
assessment (PtGA), Health Assessment Questionnaire–Disability Index 
(HAQ-DI), and the 36-item Short Form Health Survey (SF-36), all of which 
have been validated in the Asian context for patients with SpA17,18,19,20,21. The 
BASDAI consisted of 5 domains including fatigue, back pain, peripheral 
joint pain, enthesitis pain, and morning stiffness (severity and duration), 
collected on a 0–10 NRS, with 10 indicating worse severity; the mean of the 
5 domains was scored. Both PtGA and pain in the past week were assessed 
using a 100-mm visual analog scale, with 100 indicating worse assessment. 
The HAQ-DI ranged from 0 to 3, with 3 indicating worse disability.
Disease activity assessment and LDA status. Disease activity in axSpA was 
assessed by ASDAS and BASDAI. ASDAS with erythrocyte sedimentation 
rate (ESR) was used because C-reactive protein (CRP) was not routinely 
collected at the beginning of the registry. We defined LDA for axSpA in the 
current study as having ASDAS-ESR22 < 2.1 or BASDAI score < 3/10. These 
LDA criteria have been used in several studies on the treatment of AS23,24,25.
 Two composite scores were used to assess disease activities in PsA: (1) 
minimal disease activity (MDA), which evaluates 7 domains including 
enthesitis, TJC, SJC, psoriasis, pain, PtGA, and HAQ-DI26; and (2) 
Clinical DAPSA (cDAPSA)27,28, which assesses SJC, TJC, PtGA, and pain. 
Patients were classified as being in an LDA state if they met 5/7 cutoffs 
in MDA or if cDAPSA score of ≤  13 was achieved28. cDAPSA was used 
instead of the original DAPSA due to incomplete data collection for CRP 
at the beginning of the registry.
Statistical analysis. Descriptive statistics were reported as mean and SD. We 
compared characteristics for patients who achieved/did not achieve LDA in 
axSpA and PsA separately using t-test or chi-square test, as appropriate. For 
both axSpA and PsA patients who achieved LDA, we described the propor-
tion of patients with residual disease in each categorical criterion of the 
composite assessment, and the proportion having HRQOL scores < 50th 
percentile (normal) and <  10th percentile (representing severe HRQOL 
impairment)29 of the general population30. Statistical hypothesis tests were 
2-tailed and P values <  0.05 were considered statistically significant. The 
data were analyzed using IBM SPSS Statistics v25 (IBM Corp.).

RESULTS
A total of 262 patients with axSpA (21% women; mean ± SD 
age 42 ± 14 yrs) and 142 patients with PsA (49% women; mean 
± SD age 51 ± 14 yrs) were analyzed in this study (Table  1). 
As previously reported, patients with axSpA had long disease 
duration, with 82% fulfilling radiographic sacroiliitis criteria13. 
Compared to patients with PsA, patients with axSpA were 
younger and more likely to be men. The ethnic distribution of 
axSpA was comparable to the national distribution in Singapore 
(Chinese 74.1%, Malay 13.4%, Indian 9.2%, and other 3.3%)31; 
whereas among PsA, Indians were overrepresented, as previously 
described10. Disease duration in patients with axSpA was signifi-
cantly longer than that of PsA patients (mean ± SD: 10.1 ± 8.3 
vs 4.9 ± 6.0 mos). Compared to patients with axSpA, patients 
with PsA had higher BMI, higher active joint counts, and higher 
disability measured by HAQ-DI. However, there were no statis-
tically significant differences in pain, BASDAI, and PtGA scores 
between axSpA and PsA patients. Out of 262 patients with 
axSpA, only 167 patients were given SF-36 to complete in the 
clinic; this was related to nondifferential missing during days 
when the clinic was not supported by research assistants. All 
patients with PsA completed SF-36. There were no statistically 
significant differences in all SF-36 domains when comparing 
patients with axSpA and PsA. Patients from both study cohorts 
had poorer HRQOL compared to the general population, as 
indicated by lower norm-based SF-36 physical (PCS) and mental 
component summary scores (MCS) ranging from 40.5 to 43.9.
 There were 87 (33%) and 112 (43%) patients with axSpA 
who achieved LDA according to ASDAS-ESR and BASDAI, 
respectively. There were 50 (35%) and 90 (63%) patients with 
PsA who achieved LDA according to the MDA and cDAPSA, 
respectively. Patients with AxSpA who achieved LDA had 
lower disease activity measures, lower disease impact, and 
better HRQOL compared with those not achieving LDA 
(Supplementary Table 1, available with the online version of this 
article), and similarly for PsA patients (Supplementary Table 2).
 The residual disease burden in patients with axSpA and 
PsA who achieved LDA by different criteria are summarized in 
Table 2. Patients with axSpA who achieved LDA by ASDAS-ESR 
and by BASDAI had low active joint counts. However, both 
groups of axSpA LDA patients were still experiencing high 
residual pain (20.8 to 21.4/100), fatigue (3.2 to 3.6/10), and 
reported moderate PtGA (22.7 to 24.0/100) scores. Further, 
patients with axSpA in both ASDAS-ESR and BASDAI LDA 
reported burden in physical disability and mental well-being, 
with lower mean norm-based PCS and MCS compared to that 
of the general population mean (Table 2). 
 Similarly, patients with PsA in LDA defined by either the 
MDA or cDAPSA criteria were having high residual burden in 
pain (14.0 to 20.8/100), fatigue (3.1 to 3.4/10), moderate PtGA 
(17.8 to 23.5/100), and poor HRQOL (Table 2). Patients classi-
fied as LDA using MDA had a mean ± SD TJC of 0.5 ± 0.7 and 
SJC of 0.5 ± 1.0, whereas patients classified as LDA by cDAPSA 
had a higher mean ± SD TJC of 1.0 ± 1.4 and SJC of 0.9 ± 1.3. 
Apart from having residual active joint counts, patients with 
PsA in LDA by either MDA or cDAPSA also reported lower 
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scores of norm-based PCS and MCS than the general popula-
tion (Table 2). Compared to MDA criteria, cDAPSA classified 
almost double the number of PsA patients as having LDA (90 vs 
50 patients); these patients had higher dactylitis and enthesitis 
counts, pain score, fatigue, PtGA, and disability by HAQ-DI. 
 Table  3 and Table  4 summarize the proportion of patients 
with LDA having residual disease by categorical criteria in the 
composite assessment, as well as those having SF-36 domains 
lower than the 50th and 10th percentiles of the general popu-
lation. Among the axSpA LDA patients, more than half of 
them had residual pain and fatigue symptoms, and over 40% 
had PtGA >  20/100. Eight percent and 34.7% in patients 
with ASDAS-ESR LDA and BASDAI LDA, respectively, had 
elevated ESR. There were 33–72% of patients with axSpA LDA 

who had worse HRQOL domains than the 50th percentile of 
the general population, while 10–34% of them had HRQOL 
scores below the 10th percentile of general population. Almost 
half and 13–14% of the patients with ASDAS-ESR LDA and 
BASDAI LDA, respectively, had norm-based PCS below the 
50th and 10th percentile of the general population, whereas 
two-thirds and more than one-quarter of them had poor psycho-
logical health (by norm-based MCS) below the 50th and 10th 
percentile of the general population, respectively. As for patients 
with PsA in LDA by MDA and cDAPSA criteria, 6–10% and 
20–24%, respectively, had residual active joints. There were 
38% and 58% of patients with PsA in LDA by MDA and 
cDAPSA who had residual pain, respectively, while close 
to two-thirds had residual fatigue by either criterion. Over 

Table 1. Demographic and clinical characteristics of study patients with axSpA and PsA.

   axSpA, n = 262 PsA, n = 142 P

Age, yrs 41.7 (13.7) 51.1 (13.8) < 0.01
Female, n (%) 55 (21.0) 69 (48.6) < 0.01
Ethnicity, n (%)   < 0.01
 Chinese 216 (82.4) 94 (66.2) 
 Indian 21 (8.0) 34 (23.9) 
 Malay 9 (3.4) 11 (7.7) 
 Other 16 (6.2) 3 (2.2) 
Disease duration, yrs 10.1 (8.3) 4.9 (6.0) < 0.01
BMI, kg/m2  24.6 (6.1) 26.3 (5.2) < 0.01
TJC  0.3 (1.8) 3.2 (4.0) < 0.01
SJC  0.2 (1.1) 2.2 (3.0) < 0.01
VAS pain (0–100) 36.5 (22.9) 33.5 (25.6) 0.08
ASDAS-ESR 2.5 (1.1) – –
BASDAI (0–10) 3.6 (1.9) 3.7 (2.2) 0.85
PtGA (0–100) 38.7 (22.9) 34.4 (24.2) 0.05
PGA (0–10) 2.6 (1.7) 3.2 (2.1) 0.02
Dactylitis (0–20) – 0.8 (1.5) –
LEI (0–6) – 0.4 (0.8) –
cDAPSA – 12.2 (9.5) –
PASI (0–72) – 3.6 (6.2) –
HAQ-DI (0–3) 0.3 (0.4) 0.4 (0.6) < 0.01
SF-36 subscales   
 PF (0–100) 73.7 (22.3) 66.6 (27.1) 0.04
 RP (0–100) 73.5 (24.7) 71.2 (27.8) 0.72
 BP (0–100) 57.0 (21.4) 58.3 (22.5) 0.53
 GH (0–100) 53.7 (20.6) 53.7 (19.4) 0.95
 VT (0–100) 57.4 (18.2) 53.6 (20.1) 0.17
 SF (0–100) 75.8 (22.1) 75.3 (24.6) 0.91
 RE (0–100) 79.4 (23.0) 76.3 (28.5) 0.71
 MH (0–100) 69.9 (19.1) 67.6 (20.5) 0.42
 PCS 41.8 (12.0) 40.5 (13.4) 0.64
 MCS 43.9 (11.3) 42.6 (11.9) 0.37

Values expressed in mean (SD) unless specified otherwise. ASDAS-ESR: Ankylosing Spondylitis Disease Activity 
Score based on erythrocyte sedimentation rate; axSpA: axial spondyloarthritis; BASDAI: Bath Ankylosing 
Spondylitis Disease Activity Index; BP: bodily pain; cDAPSA: Clinical Disease Activity in Psoriatic Arthritis; 
GH: general health; HAQ-DI: Health Assessment Questionnaire–Disability Index; LEI: Leeds Enthesitis Index; 
MCS: norm-based mental component summary (mean 50, SD 10); MH: mental health; PASI: Psoriasis Area 
Severity Index; PCS: norm-based physical component summary (mean 50, SD 10); PF: physical function; PGA: 
physician global assessment; PsA: psoriatic arthritis; PtGA: patient global assessment; RE: role emotional; RP: 
role physical; SF: social functioning; SF-36: 36-item Short Form Health Survey; SJC: swollen joint count; TJC: 
tender joint count; VAS: visual analog scale; VT: vitality. 
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one-third and one-half, respectively, had residual skin disease, 
and approximately one-third by both criteria had elevated 
ESR. SF-36 domain scores were below norm of the general 
population in 38–67% and 53-–6% of patients with PsA clas-
sified as LDA by MDA or cDAPSA criteria, respectively. As 
for severe HRQOL impairment with SF-36 domain scores 
below the 10th percentile of the general population, it was 
reported in 12–28% and 19–27% of patients with PsA classi-
fied as LDA by MDA or cDAPSA criteria, respectively (Table 
4). Patients classified as LDA by cDAPSA had higher residual 
disease burden than those classified by MDA, including active 
joint counts, dactylitis, enthesitis, pain, PtGA, and impact on 
HRQOL.

DISCUSSION
In this study, we evaluated the residual disease burden in a cohort 
of patients with axSpA and PsA in a multiethnic Asian popula-
tion. Patients with either disease spectrum who achieved LDA 
states still reported substantial burden in disease activity, pain, 
and fatigue, and across all aspects of HRQOL. Residual disease 
burden in SpA has been reported in Western studies previ-
ously6,7,32,33. To our knowledge, this is the first study that reports 
residual disease burden among patients with axSpA. It is also the 
first to report residual disease burden in SpA patients among 
Asian patients, described separately for axSpA and PsA.
 The high burden of residual disease among PsA patients with 
LDA is generally consistent with that of Western literature. 

Table 2. Residual disease burden in axSpA and PsA patients who achieved LDA.

 axSpA  PsA 
 LDA by ASDAS-ESR  LDA by BASDAI  LDA by MDA LDA by cDAPSA
 < 2.1 < 3/10 
 
Patients, n (%) 87 (33.2) 112 (42.7) 50 (35.2) 90 (63.4)
Age, yrs 40.6 (13.7) 32.8 (12.6) 53.8 (13.4) 52.5 (13.2)
Women, n (%) 11 (12.6) 20 (17.9) 28 (56.0) 45 (50.0)
Ethnic group, n (%)
 Chinese  70 (80.5) 95 (84.8) 39 (78.0) 66 (73.3)
 Non-Chinese 17 (19.5) 17 (15.2) 11 (22.0) 24 (26.7)
Disease duration, yrs 8.8 (6.4) 9.6 (7.9) 5.5 (5.9) 5.2 (6.0)
BMI, kg/m2 24.7 (6.8) 24.7 (6.4) 25.7 (5.0) 26.1 (4.7)
TJC (0–68) 0.1 (0.3) 0.1 (0.3) 0.5 (0.7) 1.0 (1.4)
SJC (0–66) 0.0 (0.2) 0.0(0.2) 0.5 (1.0) 0.9 (1.3)
VAS pain (0–100) 20.8 (16.6) 21.4 (17.6) 14.0 (13.8) 20.8 (16.7)
BASDAI (0–10) 2.3 (1.3) 1.8 (0.8)    2.3 (1.5) 2.7 (1.7)
BASDAI fatigue (0–10) 3.6 (2.5) 3.2 (2.2) 3.1 (2.3) 3.4 (2.3)
BASDAI back pain (0–10) 2.9 (2.3) 2.2 (1.6) 1.9 (2.1) 2.3 (2.1)
BASDAI morning stiffness (0–10) 2.3 (1.8) 1.9 (1.6) 2.1 (2.2) 2.4 (2.3)
PtGA (0–100) 22.7 (16.9) 24.0 (19.5) 17.8 (14.8) 23.5 (17.6)
PGA (0–10) 1.9 (1.2) 1.6 (1.0) 1.7 (1.2) 2.2 (1.5)
Dactylitis (0–20) – – 0.2 (0.5) 0.5 (0.9)
LEI (0–6) – – 0.1 (0.3) 0.2 (0.5)
PASI (0–72) – – 1.9 (3.7) 2.4 (3.8)
ESR, mm/h 8.1 (8.2) 21.1 (23.2) 16.3 (13.9) 18.6 (15.9)
HAQ-DI (0–3) 0.1 (0.3) 0.1 (0.2) 0.1 (0.2) 0.2 (0.4)
SF–36    
 PF (0–100) 84.1 (16.4) 84.5 (15.7) 77.4 (24.4) 74.5 (24.3)
 RP (0–100) 85.3 (17.9) 84.4 (18.8) 82.0 (26.2) 78.5 (25.3)
 BP (0–100) 70.0 (16.9) 70.5 (15.6) 72.0 (19.0) 67.7 (18.5)
 GH (0–100) 58.1 (20.3) 58.7 (20.4) 63.4 (16.0) 58.8 (17.4)
 VT (0–100) 64.0 (16.6) 64.8 (17.6) 60.9 (18.4) 59.6 (17.5)
 SF (0–100) 83.3 (17.1) 82.5 (19.5) 85.0 (18.0) 82.9 (19.0)
 RE (0–100) 84.2 (19.8) 85.3 (20.3) 83.8 (27.2) 83.5 (24.7)
 MH (0–100) 74.3 (16.4) 74.3 (20.0) 73.1 (16.9) 72.8 (17.1)
 PCS 47.4 (9.6) 47.3 (9.2) 46.6 (12.0) 45.1 (11.7)
 MCS 46.1 (11.6) 46.5 (12.1) 46.8 (11.3) 45.6 (10.6)

Values expressed in mean (SD) unless specified otherwise. ASDAS-ESR: Ankylosing Spondylitis Disease Activity Score based on erythrocyte sedimentation 
rate; axSpA: axial spondyloarthritis; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BP: bodily pain; cDAPSA: Clinical Disease Activity 
in Psoriatic Arthritis; ESR: erythrocyte sedimentation rate; GH: general health; HAQ-DI: Health Assessment Questionnaire–Disability Index; LDA: low 
disease activity; LEI: Leeds Enthesitis Index; MCS: norm-based mental component summary (mean 50, SD 10); MDA: minimal disease activity; MH: mental 
health; PASI: Psoriasis Area Severity Index; PCS: norm-based physical component summary (mean 50, SD 10); PF: physical function; PGA: physician global 
assessment; PsA: psoriatic arthritis; PtGA: patient global assessment; RE: role emotional; RP: role physical; SF: social functioning; SF-36: 36-item Short Form 
Health Survey; SJC: swollen joint count; TJC: tender joint count; VAS: visual analog scale; VT: vitality. 
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Table 3. Proportion of patients in LDA having residual disease in different categories.

 axSpA LDA  PsA LDA 
 by ASDAS-ESR  by BASDAI  by MDA,  by cDAPSA, 
 < 2.1, n = 87 < 3/10, n = 112 n = 50 n = 90
 (%) (%) (%) (%)

TJC > 1 2.3 1.8 10.0 24.4
SJC > 1 1.1 0.9 6.0 20.0
VAS pain > 15/100 52.9 52.7 38.0 57.8
BASDAI fatigue > 2/10 62.1 58.9 60.0 64.6
BASDAI back pain > 1/10 67.8 65.2 46.7 59.8
PtGA > 20/100 41.4 41.1 32.0 51.1
Dactylitis > 1 – – 3.4 10.0
LEI > 1 – – 0.0 3.3
PASI > 1 – –  34.0 52.2
Elevated ESR (> 20 mm/h) 8.0 34.7 28.0 35.8
HAQ-DI > 0.5 8.0 4.4 4.0 14.4

ASDAS-ESR: Ankylosing Spondylitis Disease Activity Score based on erythrocyte sedimentation rate; axSpA: 
axial spondyloarthritis; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; cDAPSA: Clinical 
Disease Activity in Psoriatic Arthritis; ESR: erythrocyte sedimentation rate; HAQ-DI: Health Assessment 
Questionnaire–Disability Index; LDA: low disease activity; LEI: Leeds Enthesitis Index; MDA: minimal disease 
activity; PASI: Psoriasis Area Severity Index; PsA: psoriatic arthritis; PtGA: patient global assessment; SJC: 
swollen joint count; TJC: tender joint count; VAS: visual analog scale. 

Table 4. Proportion of patients in LDA having residual disease in HRQOL domains.

 axSpA LDA  PsA LDA 
 by ASDAS-ESR  by BASDAI  by MDA,  by cDAPSA, 
 < 2.1, n = 87 < 3/10, n = 112 n = 50 n = 90 
 (%) (%) (%) (%)

SF-36 < 50th percentile of general population    
 PF  34.0 32.8 44.9 52.8
 RP  48.0 50.7 42.0 54.4
 BP  72.0 70.1 66.0 75.6
 GH  70.0 64.2 62.0 72.2
 VT  60.0 52.2 66.0 67.8
 SF  56.0 52.2 48.0 55.6
 RE  44.0 38.8 38.0 40.0
 MH  62.0 53.7 56.0 57.8
 PCS 48.0 46.3 49.0 52.8
 MCS 64.0 61.2 67.3 69.7
SF-36 ≤ 10th percentile of general population    
 PF  16.0 10.4 24.5 24.4
 RP  12.0 16.4 18.0 26.7
 BP  24.0 19.4 18.0 23.3
 GH  34.0 23.9 16.0 25.6
 VT  14.0 16.4 22.0 23.3
 SF  20.0 22.4 22.0 23.3
 RE  18.0 17.9 16.0 18.9
 MH  24.0 25.4 28.0 27.8
 PCS 14.0 13.4 12.2 20.0
 MCS 26.0 25.4 20.4 22.5

ASDAS-ESR: Ankylosing Spondylitis Disease Activity Score based on erythrocyte sedimentation rate; axSpA: 
axial spondyloarthritis; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BP: bodily pain; cDAPSA: 
Clinical Disease Activity in Psoriatic Arthritis; GH: general health; HRQOL: health-related quality of life; LDA: 
low disease activity; MCS: norm-based mental component summary (mean 50, SD 10); MDA: minimal disease 
activity; MH: mental health; PCS: norm-based physical component summary (mean 50, SD 10); PF: physical 
function; PsA: psoriatic arthritis; RE: role emotional; RP: role physical; SF: social functioning; SF-36: 36-item 
Short Form Health Survey; VT: vitality.
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In an observational study from 2 centers in the Netherlands, 
more than half of the patients with PsA who were in MDA had 
residual disease in their joints, and 40% had residual disease in 
their skin34. Data from an Italian cohort reported that half of 
the subjects had active disease activity in skin35. Residual skin 
disease burden was seen in 34–52% of our patients with PsA 
LDA. Apart from residual burden in skin and joints, we demon-
strated high burden in pain, fatigue, and impaired HRQOL in 
patients in LDA for both spectra of SpA. This corroborates the 
results from a prospective cohort of newly diagnosed patents 
with PsA36 in which up to a third of patients who achieved 
LDA at 1-year follow-up had pain score >  1.5/10 and PGA 
> 2.0/10. Similarly, a study in Turkey reported residual disease 
in joint count, enthesitis, and dacylitis6. In addition, the Turkish 
study described 22.2% and 11% of patients with PsA in MDA 
as having symptoms of depression and anxiety, respectively, in 
addition to high fatigue (median 2.0). 
 Our study also reported some differences from Western liter-
ature in the residual disease burden in patients with PsA. In the 
Italian cohort, only a minority (5%) of patients fulfilling MDA 
presented a clinically significant number of SJC35, whereas 
the study in Turkey reported no SJC in patients who fulfilled 
MDA6. In contrast, 6% and 20% of our patients with PsA LDA 
classified by MDA or cDAPSA, respectively, had SJC >1. As for 
patients with TJC > 1, it was observed only in 2.4% of patients 
with MDA in the Italian study and 33% in the Turkish study, but 
seen in 10–24% of our patients classified by MDA or cDAPSA. 
Further, the Turkish study reported no disability in MDA 
patients6, whereas in our study, 4–14% of patients fulfilling 
MDA and cDAPSA had more than minimal residual disability 
(HAQ-DI > 0.5). To support the Turkish study that reported 
residual anxiety and depression, more than two-thirds and up to 
one-fifth of the patients with PsA LDA in our cohort had very 
poor mental health, as measured by MCS scores below the 50th 
and 10th percentiles, respectively, of the normal population. 
 Our study highlights the importance of pain, fatigue, physical 
disability, and mental health in assessing disease activity states. 
Despite clinically inactive disease being assessed by different 
definitions of LDA, patients with both axSpA and PsA were not 
entirely in good shape. Current tools that assess disease activity 
might not have adequately addressed the impact of disease from 
the patients’ perspectives. The discordance in PtGA between 
patients and their physicians has been described previously in 
both conditions in the Asian context37,38. Our study has shown 
that pain, fatigue, and the psychological aspects of health were 
the key burdens of residual disease in both spectra of SpA; these 
aspects are usually less recognized by physicians. The results of 
our present study highlight once again the importance of incor-
porating patients’ perspectives in the shared decision-making 
process for the management of SpA. Of note, residual diseases 
recognized by physicians may not lead to a change of medica-
tion34. To improve current instruments to determine treat-
ment target, there is a need to identify domains that are more 
closely related to inflammation; this will guide a change of 
disease-modifying drugs as opposed to needing alternative 
management to address disease impact39.

 We recognize differences between the groups of patients who 
were classified as LDA by different criteria. These differences 
are most notable between patients with PsA LDA classified by 
MDA vs cDAPSA, with MDA seemingly the more stringent 
criteria. First, cDAPSA classified almost double the number of 
patients with PsA to LDA. Second, patients with PsA in LDA by 
MDA had less pain, lower PtGA, and lower disability than those 
classified by cDAPSA. Moderate to large discrepancies between 
proportions of patients identified as LDA by MDA vs cDAPSA 
have been previously reported6,33,34,36,40,41. These discrepancies 
were probably driven by residual skin disease, enthesitis, and 
physical disability that were not assessed in cDAPSA. As for 
axSpA, patients classified as LDA by ASDAS-ESR and BASDAI 
had similar scores in most aspects, except a lower burden of 
residual ESR as classified by ASDAS-ESR  compared with LDA 
as classified by BASDAI; this is expected given the ASDAS-ESR 
criteria. The slightly higher proportion of disability in patients 
classified as LDA by ASDAS-ESR was not supported by similar 
score distribution in HAQ-DI in both groups (Table 2). 
 There are some limitations in our study. With the cross-sectional 
study design, we were not able to study the progression of these 
residual symptoms and the factors causing these symptoms to 
persist after achieving LDA states. The study was also performed 
in a tertiary referral center and the findings presented might not 
be representative of all patients with axSpA and PsA, particularly 
for those with mild disease who had follow-up visits in primary 
health care. Finally, there were 95 patients with axSpA who did 
not fill out the SF-36 questionnaire due to a lack of support with 
research assistants in some clinic sessions, albeit the fact that the 
omission of these patients was nondifferential. 
 In conclusion, this study revealed the presence of substan-
tial disease burden on patients with axSpA and PsA, even 
after achieving LDA states, regardless of the methods used for 
the classification of LDA. A greater understanding of residual 
disease burden can help to better define treatment targets that 
can then be incorporated into T2T strategies to further improve 
their effectiveness.
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