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Evaluation of Changes in Skin and Joint Outcomes and 
Associated Treatment Changes in Psoriatic Arthritis (PsA): 
Experience From the Corrona PsA/SpA Registry 
Philip J. Mease1, Carol J. Etzel2, William J. Huster3, April W. Armstrong4, Talia M. Muram3, Jeffrey 
Lisse3, Sabrina Rebello2, Rhiannon Dodge2, Mwangi J. Murage3, Jeffrey D. Greenberg5,  
and William N. Malatestinic3

ABSTRACT. Objective. To characterize skin severity and joint activity outcomes and associated treatment changes in 
patients with psoriatic arthritis (PsA) through 12 months of follow-up after enrollment in the Corrona 
Psoriatic Arthritis/Spondyloarthritis (PsA/SpA) Registry.

 Methods. Patients ≥ 18 years of age with a diagnosis of PsA and a history of psoriasis between March 21, 
2013, and September 30, 2016, were enrolled (n  =  647). Demographics, clinical features, and treatment 
characteristics were collected and stratified by skin severity and joint activity. Change in joint and skin from 
enrollment to the 12-month visit was classified by change in category of Clinical Disease Activity Index 
(CDAI) or body surface area (BSA). Tests of association evaluated the relationship between changes in 
therapy and changes in skin severity and joint activity.

 Results. Patients with improvement in both joint activity and skin severity saw the largest median reduction 
in both CDAI and BSA, while those who worsened in both had the greatest median increase in both CDAI 
and BSA. The majority of PsA patients (> 50%) had no change in skin severity regardless if they had reduced 
therapy (50%), no therapy changes (54%), or increased therapy (56%; P = 0.5875). However, there was a 
significant association between changes in therapy and changes in joint activity (P < 0.001). Patients who 
increased therapy were more likely to have improvement in joint activity (32%) compared to patients who 
reduced therapy (22%) or had no therapy changes (11%).

 Conclusion. The clinical implication for our findings suggests the assessment and incorporation of both skin 
and joint components may be advisable.

 Key Indexing Terms: DMARD, joint, patient-reported outcome measures, psoriasis, psoriatic arthritis, skin
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Psoriatic arthritis (PsA) is a chronic inflammatory disease, with 
manifestations that include inflammation of the joints, peri-
articular structures, and skin1. Psoriasis affects up to 3.2% of the 
population in the United States2, and up to 30% of patients with 
moderate to severe psoriasis also have PsA3. Previous studies of 
patients with PsA have shown a higher impairment of quality of 
life measures and an increase in overall comorbidities compared 

to psoriasis4,5. The assessment of patients with PsA requires the 
consideration of major disease domains, including peripheral 
arthritis, axial disease, enthesitis, dactylitis, nail disease, and 
skin disease. Patient treatment decisions should be tailored to 
the individual and may be based on disease activity, prognostic 
factors, access to therapy, and comorbidities6. 
 Many biologic treatments used in psoriasis are also effective in 
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PsA. New and emerging biologics, such as interleukin (IL)-17A 
inhibitors (ixekizumab and secukinumab) and IL-23 inhibitors 
(guselkumab and risankizumab), have shown encouraging clin-
ical results in treating PsA and psoriasis, with ixekizumab and 
secukinumab  currently  being used in the treatment of both 
diseases. Collaborative efforts between dermatologists and 
rheumatologists, along with further research into patient strat-
ification, are needed to enable clinicians to make the best use 
of the myriad biologic treatment options available7,8. Given the 
relationship between PsA and psoriasis, treatment of both joint 
and skin symptoms is important for overall disease management 
for patients with PsA7,9. Managing patients with PsA requires a 
greater understanding of how joints and skin may respond differ-
ently to available therapies.
 To our knowledge, no studies have investigated the rela-
tionship between changes in drug therapy and changes in skin 
and joint outcomes in patients with PsA. Understanding the 
outcomes seen in skin disease severity and joint disease activity 
may identify existing treatment gaps. Therefore, the objective of 
our study was to characterize skin and joint outcomes and associ-
ated treatment changes in patients with PsA through 12 months 
of follow-up after enrollment in the Corrona Psoriatic Arthritis/
Spondyloarthritis (PsA/SpA) Registry.

MATERIALS AND METHODS
Study setting. The Corrona Psoriatic Arthritis/Spondyloarthritis (PsA/SpA) 
Registry is an independent, prospective, observational cohort of patients 
with PsA recruited by rheumatologists at 40 private and academic practice 
sites across 25 states in the US. As of March 31, 2018, the Corrona PsA/
SpA registry database included information on 2827 patients and 11,525 
patient visits, and approximately 6278 patient-years of follow-up observa-
tion time had been collected. The mean time of patient follow-up was 3.1 
years (median 3.5 yrs). Information on disease duration; prognosis; disease 
severity and activity; medical comorbidities; use of medications including 
biologics; conventional synthetic disease-modifying antirheumatic drugs 
(csDMARD) and prednisone; and adverse events were collected from both 
patients and their treating rheumatologists.
Institutional review board approval. The Corrona PsA/SpA Registry was 
established according to the Declaration of Helsinki. All participating 
investigators were required to obtain full board approval for conducting 
noninterventional research involving human subjects. A central institu-
tional review board (IRB) granted sponsor approval and continuing review 
(New England Independent Review Board, NEIRB No. 120160610). 
Respective IRB supplied full board approval for those academic investigative 
sites that did not receive a waiver to use the central IRB. Documentation of 
approval was submitted to Corrona before initiating any study procedures. 
All registry patients provided written informed consent and authorization 
before participating.
Study population. Our study population included 647 patients from the 
Corrona PsA/SpA Registry. These patients were continuously enrolled 
following an index date defined as enrollment into the Corrona PsA/SpA 
Registry between March 21, 2013, and September 30, 2016. Enrolled 
patients included those ≥ 18 years of age with a diagnosis of PsA (with or 
without SpA) and with a history of psoriasis before or at the time of enroll-
ment into the registry. Patients must have had 12 months of follow-up with 
body surface area (BSA) and Clinical Disease Activity Index (CDAI) assess-
ments, available at enrollment and at their 12-month visit.
Data analyses. Demographic characteristics, duration of PsA and psoriasis, 
clinical characteristics, patient-reported outcome measures  (PROM), history 

of PsA drug therapy, and information on current drug therapy at enrollment 
were collected. Patients were entered into 1 of 12 cohorts based on joint 
disease activity and skin disease severity. Skin disease severity and joint disease 
activity were categorized as follows: low skin (BSA 0–1%), mild skin (BSA 
> 1 to 3%), moderate skin (BSA > 3 to 10%), and high skin (BSA > 10%); 
and low joint (CDAI ≤ 10), moderate joint (10 < CDAI ≤ 22), and high 
joint (CDAI > 22). We compared baseline patient characteristics, clinical 
and disease characteristics, and PROM among the 12 stratified skin disease 
severity–joint disease activity groups using appropriate methods: ANOVA 
for continuous variables and chi-square test of association (for categorical 
variables; Fisher test was used if cell count was < 5).
Improvement in skin disease severity and joint disease activity. Patients were 
considered to have improved in skin disease severity if they were in a lower 
skin disease severity category at the 12-month follow-up visit compared to 
status at enrollment. Likewise, patients were considered to have worsened 
in skin disease severity if they were in a higher skin disease severity category 
at the 12-month follow-up visit compared to status at enrollment. Patients 
who remained in the same skin disease severity category were defined as “no 
change.” Similar definitions were used to define improvement/worsening/
no change in joint disease activity. Patients were then categorized into 1 of 9 
combined skin/joint improvement groups: improve in both skin and joint; 
worsen in both skin and joint; no change in either skin or joint; improve in 
skin/no change in joint; improve in joint/no change in skin; worsen in skin/
improve in joint; worsen in joint/improve in skin; worsen in skin/no change 
in joint; and worsen in joint/no change in skin. Improvement in skin disease 
severity and joint disease activity was evaluated in all patients and stratified 
subgroups by minimal disease activity (MDA) status at baseline.
Changes in drug therapy. Patients were categorized into the following drug 
status groups: change in therapy or no change in therapy. Changes in therapy 
that occurred between enrollment and the 12-month visit were captured. 
“Change in therapy” included a reduction (patient reducing number 
of DMARD) or an increase (patient adding to number of DMARD or 
switching from 1 DMARD to another). Reasons for discontinuation were 
categorized as “efficacy,” “safety,” “tolerability,” “other,” or “unreported.” 
Change in joint disease activity and skin disease severity from enrollment to 
the 12-month visit was classified by change in category of CDAI or BSA. P 
values from chi-square tests of association or Fisher exact test (if cell counts 
were ≤ 5) were calculated to evaluate the association between changes in 
therapy and changes in skin disease severity and/or joint disease activity. 
The association between changes in drug therapy and change in joint disease 
activity and/or skin disease activity was evaluated in all patients and within 
stratified subgroups by MDA status at baseline.

RESULTS
Patient baseline demographics and clinical characteristics are 
presented in Table 1. In our study, 647 patients were included, 
mean (SD) age for all patients was 55.1 (12.6) years, 95% of 
patients were White, and 52% were females. Of the 647 patients, 
47% were categorized as low skin (BSA 0–1%); 19% mild skin 
(BSA > 1 to 3%); 21% moderate skin (BSA > 3 to ≤ 10%), 13% 
high skin (BSA > 10%); 66% low joint (CDAI ≤ 10); 26% 
moderate joint (10 < CDAI ≤ 22), and 8% high joint (CDAI 
> 22). For PsA, the mean (SD) disease duration was 11.8 (9.7) 
years for all patients, with the longest duration of 15.0 (10.4) 
years in the high skin/low joint subgroup. Those with the highest 
skin severity had the longest duration of PsA. The mean dura-
tion of psoriasis was 21.2 (14.7) years for all patients, with the 
longest duration of 28.0 (17.4) years in the high skin/moderate 
joint subgroup. As with PsA, those in the highest skin subgroup 
(> 10%), had the longest duration of psoriasis, compared to 

 www.jrheum.orgDownloaded on April 17, 2024 from 

http://www.jrheum.org/


378 The Journal of Rheumatology 2021;48:3; doi:10.3899/jrheum.190422

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2021. All rights reserved. Personal non-commercial use only. The Journal of Rheumatology Copyright © 2021. All rights reserved.

Ta
bl

e 1
. P

at
ie

nt
 b

as
el

in
e d

em
og

ra
ph

ic
 an

d 
cl

in
ic

al
 ch

ar
ac

te
ris

tic
s o

f a
ll 

Ps
A

 p
at

ie
nt

s a
t t

im
e o

f e
nr

ol
lm

en
t; 

str
at

ifi
ed

 b
y l

ev
el

s o
f B

SA
 an

d 
C

D
A

I.

 
A

ll 
Pa

tie
nt

s 
 

 
 

 
 Ps

A
 P

at
ie

nt
s C

at
eg

or
iz

ed
 b

y S
ki

n 
an

d 
Jo

in
t A

ct
iv

ity
 

 
 

 
 

 
 

 
 

Lo
w

 (0
 to

 1
%

)a 
 

 
M

ild
 (>

 1
 to

 3
%

)a 
 

 
M

od
er

at
e (

> 
3 

to
 ≤

 1
0%

)a 
 

 
H

ig
h 

(>
 1

0%
)a 

 
 

Lo
w

b 
M

od
er

at
eb 

H
ig

hb 
Lo

w
b 

M
od

er
at

eb 
H

ig
hb 

Lo
w

b 
M

od
er

at
eb 

H
ig

hb 
Lo

w
b 

M
od

er
at

eb 
H

ig
hb 

P

N
 

64
7 

22
5 

63
 

18
 

82
 

29
 

12
 

78
 

45
 

14
 

42
 

29
 

10
 

A
ge

, y
rs

, m
ea

n 
(S

D
) 

55
.1

 (1
2.

6)
 

55
.3

 (1
2.

4)
 

60
.1

 (1
1.

7)
 

58
.4

 (8
.1

) 
54

.4
 (1

2.
7)

 5
8.

0 
(1

1.
3)

 
59

.1
 (1

5.
7)

 
53

.6
 (1

3.
1)

 
52

.4
 (1

2.
3)

 
49

.2
 (1

5.
9)

 5
5.

0 
(1

3.
2)

 5
1.

8 
(1

2.
5)

 
45

.5
 (9

.3
) 

< 
0.

00
1

Se
x,

 fe
m

al
e 

33
7 

(5
2.

4)
 

11
3 

(5
0.

7)
 

33
 (5

2.
4)

 
11

 (6
1.

1)
 

49
 (5

9.
8)

 
15

 (5
1.

7)
 

7 
(5

8.
3)

 
29

 (3
7.

2)
 

29
 (6

4.
4)

 
9 

(6
4.

3)
 

18
 (4

5.
0)

 
16

 (5
5.

1)
 

8 
(8

0.
0)

 
0.

09
5

R
ac

e, 
W

hi
te

 
59

4 
(9

4.
7)

 
20

8 
(9

5.
9)

 
58

 (9
5.

1)
 

16
 (9

4.
1)

 
76

 (9
5.

0)
 

27
 (9

6.
4)

 
10

 (9
0.

9)
 

74
 (9

7.
4)

 
42

 (9
3.

3)
 

12
 (9

2.
3)

 
41

 (1
00

.0
) 

21
 (7

5)
 

9 
(9

0.
0)

 
0.

00
5

BM
I, 

m
ea

n 
(S

D
) 

31
.2

 (7
.0

) 
30

.0
 (6

.4
) 

31
.5

 (8
.3

) 
34

.1
 (6

.9
) 

31
.5

 (7
.3

) 
30

.8
 (5

.4
) 

32
.0

 (6
.6

) 
30

.8
 (6

.3
) 

33
.8

 (8
.8

) 
30

.1
 (6

.9
) 

30
.7

 (6
.3

) 
33

.8
 (6

.3
) 

36
.0

 (1
0.

2)
 

0.
00

6
BM

I c
at

eg
or

ie
s: 

 
  N

or
m

al
 (B

M
I <

 2
5)

 
10

6 
(1

7.
0)

 
40

 (1
8.

7)
 

14
 (2

2.
6)

 
1 

(5
.6

) 
17

 (2
1.

0)
 

3 
(1

1.
1)

 
1 

(9
.1

) 
12

 (1
5.

6)
 

5 
(1

1.
6)

 
2 

(1
5.

4)
 

8 
(1

9.
5)

 
2 

(7
.1

) 
1 

(1
0.

0)
 

0.
62

  O
ve

rw
ei

gh
t  

20
3 

(3
2.

5)
 

84
 (3

9.
3)

 
18

 (2
9.

0)
 

5 
(2

7.
8)

 
17

 (2
1.

0)
 

7 
(2

5.
9)

 
4 

(3
6.

4)
 

28
 (3

6.
4)

 
12

 (2
7.

9)
 

5 
(3

8.
5)

 
14

 (3
4.

2)
 

8 
(2

8.
6)

 
1 

(1
0.

0)
 

0.
22

   (
25

 ≤
 B

M
I <

 3
0)

  O
be

se
 (B

M
I ≥

 3
0)

 
31

6 
(5

0.
6)

 
90

 (4
2.

1)
 

30
 (4

8.
4)

 
12

 (6
6.

7)
 

47
 (5

8.
0)

 
17

 (3
.0

) 
6 

(5
4.

6)
 

37
 (4

8.
1)

 
26

 (6
0.

5)
 

6 
(4

6.
2)

 
19

 (4
6.

3)
 

18
 (6

4.
3)

 
8 

(8
0.

0)
 

0.
05

Ps
A

 d
ise

as
e d

ur
at

io
n 

   (
yr

s)
, m

ea
n 

(S
D

) 
11

.8
 (9

.7
) 

12
.9

 (1
0.

1)
 

11
.6

 (8
.7

) 
8.

6 
(6

.2
) 

9.
3 

(7
.6

) 
13

.0
 (1

1.
3)

 
10

.7
 (7

.6
) 

11
.4

 (8
.1

) 
9.

2 
(1

0.
0)

 
6.

5 
(5

.6
) 

15
.0

 (1
0.

4)
 1

3.
9 

(1
3.

3)
 1

4.
6 

(1
2.

6)
 

0.
03

Ps
or

ia
sis

 d
ise

as
e d

ur
at

io
n 

   (
yr

s)
, m

ea
n 

(S
D

) 
21

.2
 (1

4.
7)

 
21

.8
 (1

5.
5)

 
19

.9
 (1

5.
5)

 
14

.4
 (1

1.
5)

 
19

.4
 (1

4.
9)

 2
2.

7 
(1

2.
8)

 
24

.5
 (1

0.
2)

 
20

.9
 (1

2.
3)

 
18

.8
 (1

4.
3)

 
15

.4
 (1

0.
1)

 2
3.

2 
(1

4.
8)

 2
8.

0 
(1

7.
4)

 2
3.

2 
(1

1.
0)

 
0.

18
R

en
al

 d
ise

as
e 

1 
(0

.2
) 

0 
(0

.0
) 

0 
(0

.0
) 

0 
(0

.0
) 

0 
(0

.0
) 

0 
(0

.0
) 

0 
(0

.0
) 

0 
(0

.0
) 

1 
(1

.8
) 

0 
(0

.0
) 

0 
(0

.0
) 

0 
(0

.0
) 

0 
(0

.0
) 

0.
27

H
yp

er
te

ns
io

n 
25

9 
(4

0.
0)

 
80

 (3
5.

6)
 

31
 (4

9.
2)

 
8 

(4
4.

4)
 

32
 (3

9.
0)

 
12

 (4
1.

4)
 

5 
(4

1.
7)

 
35

 (4
4.

9)
 

17
 (3

7.
8)

 
3 

(2
1.

4)
 

17
 (4

0.
5)

 
14

 (4
8.

3)
 

5 
(5

0.
0)

 
0.

68
H

yp
er

lip
id

em
ia

 
17

6 
(2

7.
2)

 
53

 (2
3.

6)
 

19
 (3

0.
2)

 
4 

(2
2.

2)
 

23
 (2

8.
1)

 
11

 (3
7.

9)
 

5 
(4

1.
7)

 
24

 (3
0.

8)
 

9 
(2

0.
0)

 
2 

(1
4.

3)
 

12
 (2

8.
6)

 
13

 (4
4.

8)
 

1 
(1

0.
0)

 
0.

24
A

ny
 C

V
D

 
89

 (1
3.

8)
 

29
 (1

2.
9)

 
12

 (1
9.

1)
 

1 
(5

.6
) 

10
 (1

2.
2)

 
4 

(1
3.

8)
 

3 
(2

5.
0)

 
11

 (1
4.

1)
 

7 
(1

5.
6)

 
1 

(7
.1

) 
3 

(7
.1

) 
7 

(2
4.

1)
 

1 
(1

0.
0)

 
0.

62
A

ny
 ca

nc
er

 
50

 (7
.7

) 
17

 (7
.6

) 
4 

(6
.4

) 
1 

(5
.6

) 
7 

(8
.5

) 
0 

(0
.0

) 
1 

(8
.3

) 
7 

(9
.0

) 
3 

(6
.7

) 
1 

(7
.1

) 
5 

(1
1.

9)
 

3 
(1

0.
3)

 
1 

(1
0.

0)
 

0.
96

D
ia

be
te

s m
el

lit
us

 
90

 (1
3.

9)
 

27
 (1

2.
0)

 
11

 (1
7.

5)
 

2 
(1

1.
1)

 
7 

(8
.5

) 
3 

(1
0.

3)
 

2 
(1

6.
7)

 
9 

(1
1.

5)
 

9 
(2

0.
0)

 
1 

(7
.1

) 
8 

(1
9.

1)
 

8 
(2

7.
6)

 
3 

(3
0.

0)
 

0.
25

U
ve

iti
s/

iri
tis

 
20

 (3
.1

) 
6 

(2
.7

) 
2 

(3
.2

) 
0 

(0
.0

) 
5 

(6
.1

) 
1 

(3
.5

) 
1 

(8
.3

) 
2 

(2
.6

) 
1 

(2
.2

) 
1 

(7
.1

) 
1 

(2
.4

) 
0 

(0
.0

) 
0 

(0
.0

) 
0.

83
A

sth
m

a 
51

 (7
.9

) 
12

 (5
.3

) 
7 

(1
1.

1)
 

2 
(1

1.
1)

 
7 

(8
.5

) 
5 

(1
7.

2)
 

1 
(8

.3
) 

6 
(7

.7
) 

4 
(8

.9
) 

2 
(1

4.
3)

 
3 

(7
.1

) 
2 

(6
.9

) 
0 

(0
.0

) 
0.

67
D

ep
re

ss
io

n 
89

 (1
3.

8)
 

25
 (1

1.
1)

 
6 

(9
.5

) 
4 

(2
2.

2)
 

11
 (1

3.
4)

 
6 

(2
0.

7)
 

1 
(8

.3
3)

 
8 

(1
0.

3)
 

12
 (2

6.
7)

 
1 

(7
.1

) 
4 

(9
.5

) 
9 

(3
1.

0)
 

2 
(2

0.
0)

 
0.

04
Fi

br
om

ya
lg

ia
 

35
 (5

.4
) 

8 
(3

.6
) 

1 
(1

.6
) 

6 
(3

3.
3)

 
5 

(6
.1

) 
3 

(1
0.

3)
 

1 
(8

.3
) 

1 
(1

.3
) 

4 
(8

.9
) 

2 
(1

4.
3)

 
1 

(2
.4

) 
2 

(6
.9

) 
1 

(1
0.

0)
 

< 
0.

00
1

Se
rio

us
 in

fe
ct

io
ns

 
30

 (4
.6

) 
11

 (4
.9

) 
3 

(4
.8

) 
0 

(0
.0

) 
1 

(1
.2

) 
3 

(1
0.

3)
 

1 
(8

.3
) 

4 
(5

.1
) 

3 
(6

.7
) 

0 
(0

.0
) 

2 
(4

.8
) 

2 
(6

.9
) 

0 
(0

.0
) 

0.
75

En
th

es
iti

s 
15

3 
(2

3.
7)

 
53

 (2
3.

6)
 

21
 (3

3.
3)

 
9 

(5
0.

0)
 

14
 (1

7.
1)

 
8 

(2
7.

6)
 

3 
(2

5.
0)

 
7 

(9
.0

) 
16

 (3
5.

6)
 

9 
(6

4.
3)

 
2 

(4
.8

) 
9 

(3
1.

0)
 

2 
(2

0.
0)

 
< 

0.
00

1
SP

A
RC

C
 sc

or
e (

am
on

g 
  t

ho
se

 w
ith

 en
th

es
iti

s)
, 

  m
ea

n 
(S

D
) 

4.
7 

(3
.2

) 
3.

5 
(2

.6
) 

4.
4 

(2
.3

) 
6.

6 
(3

.0
) 

3.
3 

(2
.5

) 
4.

1 
(2

.9
) 

5.
7 

(2
.1

) 
6.

7 
(3

.1
) 

3.
7 

(2
.1

) 
7.

7 
(4

.7
) 

6.
5 

(0
.7

) 
6.

1 
(5

.0
) 

7.
0 

(7
.0

) 
0.

04
8

D
ac

ty
lit

is 
52

 (8
.0

) 
8 

(3
.6

) 
8 

(1
2.

7)
 

2 
(1

1.
1)

 
2 

(2
.4

) 
5 

(1
7.

2)
 

3 
(2

5.
0)

 
3 

(3
.9

) 
11

 (2
4.

4)
 

3 
(2

1.
4)

 
1 

(2
.4

) 
3 

(1
0.

3)
 

3 
(3

0.
0)

 
< 

0.
00

1
N

ai
l I

nv
ol

ve
m

en
t 

29
3 

(4
5.

3)
 

75
 (3

3.
3)

 
32

 (5
0.

8)
 

8 
(4

4.
4)

 
31

 (3
7.

8)
 

17
 (5

8.
6)

 
4 

(3
3.

3)
 

41
 (5

2.
6)

 
25

 (5
5.

6)
 

13
 (9

2.
7)

 
19

 (4
5.

2)
 

20
 (6

9.
0)

 
8 

(8
0.

0)
 

< 
0.

00
1

N
ai

l p
so

ria
sis

 V
A

S 
  (

am
on

g t
ho

se
 w

ith
 

  n
ai

l i
nv

ol
ve

m
en

t)
, 

  m
ea

n 
(S

D
)  

15
.0

 (1
8.

2)
 

9.
8 

(1
1.

1)
 

9.
5 

(9
.0

) 
23

.1
 (2

2.
3)

 
10

.6
 (1

2.
4)

 1
0.

5 
(1

2.
4)

 
24

.5
 (2

0.
3)

 
13

.3
 (1

8.
0)

 
21

.8
 (2

2.
0)

 
28

.8
 (3

4.
9)

 1
7.

0 
(2

0.
8)

 2
4.

4 
(2

0.
6)

 3
8.

1 
(2

3.
4)

 
< 

0.
00

1
M

D
A

 
28

4 
(4

7.
3)

 
15

8 
(7

2.
8)

 
14

 (2
5.

5)
 

0 
(0

.0
) 

49
 (6

5.
3)

 
8 

(3
0.

8)
 

1 
(1

0.
0)

 
38

 (5
1.

4)
 

0 
(0

.0
) 

0 
(0

.0
) 

14
 (3

6.
8)

 
2 

(7
.7

) 
0 

(0
.0

) 
< 

0.
00

1
Pa

tie
nt

 g
lo

ba
l j

oi
nt

 
  a

ss
es

sm
en

t V
A

S 
  (

0-
10

0)
, N

o 
64

7 
22

5 
63

 
18

 
82

 
29

 
12

 
78

 
45

 
14

 
42

 
29

 
10

 
< 

0.
00

1
    

M
ea

n 
(S

D
) 

42
.2

 (3
1.

0)
 

31
.8

 (2
9.

7)
 

62
.5

 (2
9.

4)
 

71
.7

 (2
3.

4)
 

34
.4

 (2
7.

9)
 5

8.
9 

(3
0.

0)
 

55
.8

 (2
1.

9)
 

35
.7

 (2
7.

0)
 

57
.2

 (2
5.

3)
 

58
.0

 (2
1.

4)
 3

0.
6 

(2
5.

1)
 5

7.
8 

(3
1.

4)
 6

2.
5 

(2
9.

1)
 

 

 www.jrheum.orgDownloaded on April 17, 2024 from 

http://www.jrheum.org/


379 Mease, et al: Skin and joint outcomes

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2021. All rights reserved. Personal non-commercial use only. The Journal of Rheumatology Copyright © 2021. All rights reserved.

Ta
bl

e 1
. C

on
tin

ue
d.

 
A

ll 
Pa

tie
nt

s 
 

 
 

 
 Ps

A
 P

at
ie

nt
s C

at
eg

or
iz

ed
 b

y S
ki

n 
an

d 
Jo

in
t A

ct
iv

ity
 

 
 

 
 

 
 

 
 

Lo
w

 (0
 to

 1
%

)a 
 

 
M

ild
 (>

 1
 to

 3
%

)a 
 

 
M

od
er

at
e (

> 
3 

to
 ≤

 1
0%

)a 
 

 
H

ig
h 

(>
 1

0%
)a 

 
 

Lo
w

b 
M

od
er

at
eb 

H
ig

hb 
Lo

w
b 

M
od

er
at

eb 
H

ig
hb 

Lo
w

b 
M

od
er

at
eb 

H
ig

hb 
Lo

w
b 

M
od

er
at

eb 
H

ig
hb 

P

Pa
tie

nt
 g

lo
ba

l s
ki

n 
  a

ss
es

sm
en

t V
A

S 
  (

0–
10

0)
, N

o 
64

5 
22

4 
62

 
18

 
82

 
29

 
12

 
78

 
45

 
14

 
42

 
29

 
10

 
< 

0.
00

1
   M

ea
n 

(S
D

) 
40

.8
 (3

0.
6)

 
30

.4
 (2

9.
6)

 
56

.0
 (2

9.
4)

 
68

.3
 (2

3.
3)

 
35

.1
 (2

7.
5)

 5
2.

4 
(3

0.
8)

 
57

.5
 (2

0.
9)

 
32

.6
 (2

6.
3)

 
59

.6
 (2

4.
4)

 
55

.6
 (2

3.
4)

 3
4.

7 
(2

6.
3)

 5
4.

2 
(3

1.
9)

 6
8.

5 
(3

3.
9)

 
 

H
A

Q
, N

o 
60

8 
21

9 
57

 
15

 
76

 
28

 
10

 
74

 
41

 
14

 
38

 
26

 
10

 
< 

0.
00

1
   M

ea
n 

(S
D

) 
0.

6 
(0

.7
) 

0.
4 

(0
.6

) 
0.

8 
(0

.7
) 

1.
3 

(0
.7

) 
0.

5 
(0

.6
) 

0.
6 

(0
.6

) 
1.

1 
(0

.8
) 

0.
3 

(0
.4

) 
1.

0 
(0

.6
) 

1.
2 

(0
.7

) 
0.

4 
(0

.5
) 

1.
0 

(0
.8

) 
1.

9 
(0

.5
) 

 
Pa

tie
nt

 P
ai

n 
VA

S 
  (

0–
10

0)
, N

o 
60

3 
21

8 
56

 
16

 
75

 
26

 
10

 
74

 
40

 
14

 
38

 
26

 
10

 
< 

0.
00

1
   M

ea
n 

(S
D

) 
36

.3
 (2

9.
4)

 
26

.2
 (2

6.
0)

 
42

.9
 (2

7.
0)

 
67

.1
 (3

0.
2)

 
30

.9
 (2

5.
6)

 3
9.

2 
(3

1.
0)

 
51

.0
 (2

5.
3)

 
30

.1
 (2

7.
0)

 
58

.1
 (2

6.
5)

 
56

.7
 (2

5.
0)

 3
5.

0 
(2

7.
9)

 5
1.

8 
(2

8.
8)

 8
3.

5 
(1

2.
0)

 
 

EQ
-5

D
 V

A
S 

(0
–1

00
), 

  N
o 

64
1 

22
1 

63
 

18
 

82
 

29
 

12
 

77
 

44
 

14
 

42
 

29
 

10
 

< 
0.

00
1

   M
ea

n 
(S

D
) 

72
.4

 (2
0.

9)
 

79
.0

 (1
7.

8)
 

66
.3

 (1
9.

8)
 

42
.1

 (2
0.

1)
 

73
.9

 (1
9.

3)
 7

6.
9 

(1
6.

0)
 

64
.9

 (1
9.

9)
 

78
.4

 (1
6.

3)
 

63
.8

 (2
4.

2)
 

67
.3

 (1
8.

2)
 7

6.
0 

(1
6.

2)
 5

5.
0 

(2
0.

3)
 3

4.
8 

(2
5.

8)
 

 
M

or
ni

ng
 S

tiff
ne

ss
, N

o 
61

8 
21

8 
60

 
14

 
78

 
28

 
11

 
72

 
45

 
14

 
40

 
28

 
10

 
< 

0.
00

1
   0

 h
 

77
 (1

2.
5)

 
38

 (1
7.

4)
 

5 
(8

.3
) 

0 
(0

.0
) 

11
 (1

4.
1)

 
2 

(7
.1

) 
0 

(0
.0

) 
10

 (1
3.

9)
 

2 
(4

.4
4)

 
0 

(0
.0

) 
5 

(1
2.

5)
 

4 
(1

4.
3)

 
0 

(0
.0

) 
 

   1
–2

9 
m

in
 

15
6 

(2
5.

2)
 

69
 (3

1.
7)

 
14

 (2
3.

3)
 

1 
(7

.1
) 

20
 (2

5.
6)

 
4 

(1
4.

3)
 

1 
(9

.1
) 

23
 (3

1.
9)

 
8 

(1
7.

8)
 

3 
(2

1.
4)

 
11

 (2
7.

5)
 

2 
(7

.1
) 

0 
(0

.0
) 

 
   3

0 
m

in
 to

 <
 1

 h
 

14
6 

(2
3.

6)
 

51
 (2

3.
4)

 
17

 (2
8.

3)
 

1 
(7

.1
) 

17
 (2

1.
8)

 
8 

(2
8.

6)
 

1 
(9

.1
) 

21
 (2

9.
2)

 
7 

(1
5.

6)
 

3 
(2

1.
4)

 
13

 (3
2.

5)
 

7 
(2

5.
0)

 
0 

(0
.0

) 
 

   1
 h

 to
 <

 1
.5

 h
 

11
3 

(1
8.

3)
 

35
 (1

6.
1)

 
12

 (2
0.

0)
 

4 
(2

8.
6)

 
15

 (1
9.

2)
 

10
 (3

5.
7)

 
3 

(2
7.

2)
 

10
 (1

3.
9)

 
12

 (2
6.

7)
 

3 
(2

1.
4)

 
3 

(7
.5

) 
6 

(2
1.

4)
 

0 
(0

.0
) 

 

Va
lu

es
 a

re
 e

xp
re

ss
ed

 in
 n

 (
%

) 
un

le
ss

 o
th

er
w

ise
 sp

ec
ifi

ed
. P

 v
al

ue
s r

ep
re

se
nt

 c
om

pa
ris

on
s b

et
w

ee
n 

C
D

A
I/

BS
A

 su
bg

ro
up

s a
na

ly
ze

d 
us

in
g 

A
N

O
VA

 (
co

nt
in

uo
us

 v
ar

ia
bl

es
) 

or
 c

hi
-sq

ua
re

 te
st

s (
or

 F
ish

er
 e

xa
ct

 
te

st
s f

or
 c

on
tin

uo
us

 v
ar

ia
bl

es
), 

as
 a

pp
ro

pr
ia

te
. J

oi
nt

 a
ct

iv
ity

 is
 c

la
ss

ifi
ed

 a
s f

ol
lo

w
s: 

lo
w

 jo
in

t (
C

D
A

I ≤
 1

0)
; m

od
er

at
e 

jo
in

t (
10

 <
 C

D
A

I ≤
 2

2)
, a

nd
 h

ig
h 

jo
in

t (
C

D
A

I >
 2

2)
. a 

R
ep

re
se

nt
s s

ki
n 

se
ve

rit
y 

(B
SA

).  
b 
R

ep
re

se
nt

s j
oi

nt
 ac

tiv
ity

 (C
D

A
I)

.  B
SA

: b
od

y s
ur

fa
ce

 ar
ea

; C
D

A
I: 

C
lin

ic
al

 D
ise

as
e A

ct
iv

ity
 In

de
x;

 C
V

D
: c

ar
di

ov
as

cu
la

r d
ise

as
e;

 E
Q

-5
D

: E
ur

oQ
uo

l G
ro

up
 5

-D
im

en
sio

na
l, d

es
cr

ip
tiv

e s
ys

te
m

 co
m

pr
isi

ng
 th

e f
ol

-
lo

w
in

g 5
 d

im
en

sio
ns

—
m

ob
ili

ty
, s

el
f-c

ar
e, 

us
ua

l a
ct

iv
iti

es
, p

ai
n/

di
sc

om
fo

rt
, a

nd
 an

xi
et

y/
de

pr
es

sio
n;

 H
A

Q
: H

ea
lth

 A
ss

es
sm

en
t Q

ue
sti

on
na

ire
; M

D
A

: m
in

im
al

 d
ise

as
e a

ct
iv

ity
; P

sA
: p

so
ria

tic
 ar

th
rit

is;
 S

PA
RC

C
: 

Sp
on

dy
lo

ar
th

rit
is 

R
es

ea
rc

h 
C

on
so

rt
iu

m
 o

f C
an

ad
a;

 V
A

S:
 vi

su
al

 an
al

og
 sc

al
e.

 www.jrheum.orgDownloaded on April 17, 2024 from 

http://www.jrheum.org/


380 The Journal of Rheumatology 2021;48:3; doi:10.3899/jrheum.190422

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2021. All rights reserved. Personal non-commercial use only. The Journal of Rheumatology Copyright © 2021. All rights reserved.

other skin subgroups. Further, there were significant differences 
between subgroups for duration of PsA (P = 0.030). Only 17.0% 
of patients were normal weight (BMI < 25), 32.5% were over-
weight (25 ≤ BMI < 30), and 50.6% were obese (BMI ≥ 30). The 
mean BMI for all patients was 31.2 (obese), 40% of all patients 
had hypertension, nearly 13.9% of all patients had diabetes, and 
a similar percentage (13.8%) suffered from depression. However, 
except for depression (P = 0.04), there were no significant differ-
ences among the subgroups for these characteristics. Overall, 
about 1/4 of all patients had enthesitis. There was a significant 
difference in proportion of patients with enthesitis across BSA/
CDAI categories. Within BSA categories, patients in the low 
joint disease activity category had a lower proportion of patients 
with enthesitis compared to patients in moderate or high joint 
disease activity categories. Although the data in Table 1 do suggest 
there may be proportionally higher enthesitis in patients with low 
skin disease activity in this registry, we compared patients with 
low BSA (n = 306) to those with high BSA (n = 81) and found 
the proportions of enthesitis to be 27.1% and 16.0%, respectively. 
However, the mean (SD) Spondyloarthritis Research Consortium 
of Canada (SPARCC) scores among those with enthesitis were 
4.3 (2.7) and 6.4 (4.5) for low and high BSA, respectively. We 
also found similar proportions of patients with dactylitis (5.9% 
for low BSA, 8.6% for high BSA). Therefore, given these data and 
the small sample sizes (306 for low BSA, 81 for high BSA), we are 
reluctant to overemphasize this finding until multiple and larger 
sample sizes are evaluated. We believe this would be an interesting 
question to answer in a larger dataset (data not shown).
 The mean SPARCC scores for those with enthesitis were 
significantly different across all subgroups (P = 0.048). Patients 
in the high skin/high joint subgroup had the highest nail psori-
asis visual analog scale (VAS), with a mean (SD) score of 38.1 
(23.4). Overall, 8% of patients had dactylitis. There was a signif-
icant difference in the proportion of patients with dactylitis 
across BSA/CDAI categories. Within BSA categories, the low 
joint disease activity group had a lower proportion of patients 
with dactylitis compared to patients in moderate or high joint 
disease activity. Among patients with nail involvement, the 
mean (SD) nail VAS score was 15.0 (18.2). There was a signifi-
cant difference in mean Nail VAS score among the BSA/CDAI 
categories. Within BSA categories, patients in high joint disease 
activity had the highest mean Nail VAS scores. Over 47% of all 
patients were in MDA at baseline, with the number of patients 
in MDA decreasing with increasing BSA and CDAI. Within 
subgroups, 73% of patients in the low skin/low joint category, 
65% in mild skin/low joint, 51% in moderate skin/low joint, 
and 37% in high skin/low joint had achieved MDA (P < 0.001).  
 When pooling the means of the summarized results of the 
patient global skin assessment in Table 1, we found that patient 
global skin VAS increases with BSA. The high BSA group had a 
smaller number of patients, but in general, the patient global skin 
assessment was lower in the low BSA group and higher in the 
moderate and high groups. For low BSA, mild BSA, moderate 
BSA, and high BSA, the pooled patient global VAS score means 
were 37.9, 41.4, 43.8, and 45.9, respectively (data not shown).

 Table 1 also presents PROM at the time of enrollment. The 
mean (SD) Health Assessment Questionnaire (HAQ) was 0.6 
(0.7) for all patients with the highest mean (SD) HAQ of 1.9 
(0.5) among patients in the high skin/high joint subgroup. 
Patient-reported EuroQuol Group 5 Dimensional (EQ-5D) 
VAS was 72.4 (20.9) for all patients and lowest (worst health 
state) among patients in the high skin/high joint subgroup 
[mean (SD) of 34.8 (25.8)]. There were statistically significant 
differences between all subgroups for HAQ and EQ-5D VAS 
scores (both P < 0.001). Patient-reported pain was 36.3 (29.4) 
for all patients, with the worst pain rating (mean 83.5, SD 12.0) 
in the high skin/high joint subgroup. 
 Overall, 55% of patients had no change in skin disease severity 
(remained in same severity group at 12-month follow-up visit 
compared to enrollment visit), while 30% saw improvement in 
skin disease severity (median decrease in BSA ranging between 
2–5%) and 16% had worsening skin disease severity (median 
increase in BSA ranging from 2 to 3%). Likewise, 69% of patients 
had no change in joint disease activity, whereas 19% saw improve-
ment (median decrease in CDAI ≥ 5.5) and 12% had worsening 
joint disease activity (median increase in CDAI ≥ 6.5; data not 
shown). Table 2 presents the change in CDAI and BSA by skin 
disease severity and joint disease activity status. When exam-
ining the entire population of 647 patients, we found that 8% of 
patients had improvement over 12 months in both domains and 
41% had no improvement in either domain, with the remainder 
of patients showing improvement in 1 domain with no change 
or worsening of the other domain. Patients with improvement 
in both joint disease activity and skin disease severity saw the 
largest median reduction in both CDAI and BSA, while those 
who worsened in both had the greatest median increase in both 
CDAI and BSA. 
 Table 3 presents the relationship between improvement in 
skin disease severity and/or joint disease activity and changes in 
drug therapy from baseline to 12-month follow-up visit among 
all patients. The majority (57%) had no change in therapy within 
the first 12 months after enrollment while 35% had an increase 
in therapy and 8% had a reduction in therapy. Among the 21 
patients that had worsened in both joint disease activity and skin 
disease severity, 38% had no change in therapy, 14% had reduced 
therapy, and 48% had at least 1 change in therapy. Of the 54 
patients who had improvement in both domains, 37% had no 
change in therapy, 11% reduced therapy, and 52% had at least 
1 change in therapy. A larger percentage of patients who saw 
joint improvement alone (58%) had at least 1 change in therapy 
versus those with skin improvement (41%). Of the 194 patients 
who improved in skin disease severity alone (not taking into 
account changes in joints), 60% had no change in therapy, 9% 
had reduced therapy, and 41% had at least 1 change in therapy. 
Among the 120 patients who improved in joint disease activity 
alone (not taking into account changes in skin), 33% had no 
change in therapy, 10% reduced therapy, and 58% had at least 
1 change in therapy. Of the 100 patients that worsened in skin 
severity alone, the majority (52%) had no change in therapy, 
while 43% of the 79 patients who worsened in joint activity 
alone had no change in therapy. Among patients with a reason 
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for changing therapy, “lack of efficacy” was the most frequently 
identified reason for therapy change (Table 3). 
 As noted, the majority (57%) of patients did not have 
a change in therapy within the first year after enrollment; 
however, 284 (47%) patients were in MDA at time of enroll-
ment. When evaluating changes in therapy stratified by MDA 
status at enrollment, we observed that 71% of patients who 
were in MDA at enrollment had no therapy changes, versus 
only 45% of patients who were not in MDA at enrollment 
(Table  4). Only 19% of patients in MDA at enrollment had 

an increase in therapy versus 48% of patients not in MDA at 
enrollment.
 We observed that the patients who had an increase in therapy 
were more likely to show improvement in joint disease activity 
but not in skin disease severity. Figure 1A summarizes changes in 
skin disease severity and Figure 1B summarizes changes in joint 
disease activity, with therapy decisions for all patients stratified 
by MDA status at baseline. The majority of PsA patients (> 50%) 
had no change in skin disease severity (remained in same severity 
category), regardless of whether they had reduced therapy 

Table 2. Median change in CDAI and BSA by skin disease severity and joint disease activity status in all patients.

                  
 n % ∆ in CDAI  ∆ in BSA 
   Median (IQR) median (IQR)

Improve in both 54 8.3 –11.5 (–15.5, –8.5) –5 (–12, –2)
Improve in skin, no change in joints 118 18.2 –0.8 (–3.5, 1) –4 (–9, –2)
Improve in joints, no change in skin 54 8.3 –8.5 (–11.4, -5.5) 0 (–1, 0)
No change in both 263 40.7 0 (–2.1, 1.5) 0 (0, 0)
Worsen in skin, improve in joints 12 1.9 –9.3 (–12.2, –4.5) 2 (1.5, 4)
Worsen in joints, improve in skin 22 3.4 7.7 (5, 12.5) –3 (–10, –1)
Worsen in skin, no change in joints 67 10.4 0 (–1.2, 2.7) 2 (2, 5)
Worsen in joints, no change in skin 36 5.6 10.2 (5.5, 13.1) 0 (–1, 0)
Worsen in both 21 3.2 10.3 (8, 16) 2 (2, 5)
Total 647 100.0 –0.5 (–4.5, 2.5) 0.0 (–2.0, 0.0)

D: change; CDAI: Clinical Disease Activity Index; BSA: body surface area.

Table 3. Treatment changes among the 647 patients by improvement group for skin disease severity and joint disease activity.
 
  All  No Change  Reduced At Least 1  Patients With  Due to Due to  Due to  Due to
  Patients in Therapya  Therapya Change in   ≥ 1 Change Efficacyb Other  Safetyb Tolerabilityb 

     Therapya   in Therapy  Reasonb

       That Provided 
      a Reason for Change     

Changes in skin severity and joint activity         
 Improved in both 54 20 (37.0) 6 (11.1) 28 (51.9) 11 2 (18.2) 4 (36.4) 3 (27.3) 2 (18.2)
 Improve in skin, no change in joints  118 84 (71.2) 9 (7.6) 25 (21.2) 15 6 (40.0) 5 (33.3) 3 (20.0) 1 (6.7)
 Improve in joints, no change in skin 54 14 (25.9) 6 (11.1) 34 (63.0) 12 5 (41.7) 5 (41.7) 1 (8.3) 1 (8.3)
 No change in either 263 173 (65.8) 18 (6.8) 72 (27.4) 44 27 (61.4) 7 (15.9) 7 (15.9) 3 (6.8)
 Worsen in skin, improve in joints 12 5 (41.7) 0 (0.0) 7 (58.3) 2 1 (50.0) 1 (50.0) 0 (0.0) 0 (0.0)
 Worsen in joints, improve in skin 22 12 (54.5) 3 (13.6) 7 (31.8) 7 6 (85.7) 0 (0.0) 0 (0.0) 1 (14.3)
 Worsen in skin, no change in joints 67 39 (58.2) 6 (9.0) 22 (32.8) 15 6 (40.0) 3 (20.0) 2 (13.3) 4 (26.7)
 Worsen in joints, no change in skin 36 14 (38.9) 3 (8.3) 12 (66.7) 20 12 (60.0) 3 (15.0) 4 (20.0) 1 (5.0)
 Worsen in both 21 8 (38.1) 3 (14.3) 10 (47.6) 11 8 (72.7) 1 (9.1) 2 (18.2) 0 (0.0)
 Total 647 369 (57.0) 54 (8.3) 224 (34.6) 137 73 (53.3) 29 (21.2) 22 (16.1) 13 (9.5)
Changes in skin severity alone                 
 Improved 194 116 (59.8) 18 (9.3) 60 (41.2) 33 14 (42.4) 9 (27.3) 6 (18.2) 4 (12.1)
 No change 353 201 (56.9) 27 (7.6) 125 (35.4) 76 44 (57.9) 15 (19.7) 12 (15.8) 5 (6.6)
 Worsened 100 52 (52.0) 9 (9.0) 39 (39.0) 28 15 (53.6) 5 (17.9) 4 (14.3) 4 (14.3)
Changes in joint activity alone         
 Improved 120 39 (32.5) 12 (10.0) 69 (57.5) 25 8 (32.0) 10 (40.0) 4 (16.0) 3 (12.0)
 No change 448 296 (66.1) 33 (7.4) 119 (26.6) 74 39 (52.7) 15 (20.3) 12 (16.2) 8 (10.8)
 Worsened 79 34 (43.0) 9 (11.4) 39 (45.6) 38 26 (68.4) 4 (10.5) 6 (15.8) 2 (5.3)

Values are expressed in frequency (%) unless otherwise specified. a Frequency (%) for columns (no change, reduced, or at least 1 change in therapy) are based on 
a denominator of all patients. b Frequency (%) for columns (reasons due to efficacy, safety, other reason, and tolerability) are calculated based on the number of 
patients with at least 1 change in therapy and have at least 1 reason given for change. Those who have at least 1 change in therapy and do not give a reason for 
changing therapy are not included in the denominator for calculating the percentage.
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(50%), no therapy changes (54%), or increased therapy (56%; 
P = 0.5875, Figure 1A). However, there was a significant asso-
ciation between changes in therapy and changes in joint disease 
activity (P < 0.001; Figure 1B). Patients who increased therapy 
were more likely to have improvement in joint disease activity 
(32% of these patients) compared to patients who reduced 
therapy (22%) or had no therapy changes (11%). For patients 
in MDA at baseline, the vast majority (> 50%) of patients had 
no change in skin disease severity or joint disease activity (even 
if therapy changes had occurred) and there was no association 
between changes in therapy and changes in skin disease severity 
(P  =  0.2953; Figure  1A) or changes in joint disease activity 
(P = 0.0961; Figure 1B). Among patients not in MDA at base-
line, patients who experienced some type of therapy changes 
(increased therapy or reduction of therapy) had similar improve-
ment in joint disease activity (39%), which was higher compared 
to those with no change in therapy (only 17% improved; P < 
0.001; Figure 1B). On the other hand, there was no association 
of the change in therapy with change in skin disease severity for 
the patients not in MDA (P = 0.3057; Figure 1A).

DISCUSSION
To our knowledge, many of these analyses involving patients with 
PsA have not been performed in a real-world setting. In addi-
tion, comparisons between 12 cohorts based on skin severity and 
joint disease activity have not been previously shown. We believe 
our study is the first to simultaneously investigate skin and joint 
outcomes in association with treatment changes in patients 
with PsA. A large number of patients in our study were in the 
low skin activity group at the beginning of the study and subse-
quently had no change in therapy at the 12-month follow-up. 
However, when patients did have an increase in therapy, they 

were more likely to show improvement in joint disease activity 
over skin disease severity. These findings may be due, in part, 
to an increased emphasis on joint, rather than skin, assessment 
and improvement. Our study cohort was derived from patients 
seen by rheumatologists; therefore, their care might have been 
focused on arthritic symptoms rather than skin manifestations. It 
is conceivable that therapies chosen for treatment were selected 
based on their effectiveness for arthritis rather than skin. 
  Patients with improvement in both joint disease activity and 
skin disease severity saw the largest median reduction in both 
CDAI and BSA, while those who worsened in both categories had 
the greatest median increase in CDAI and BSA. We believe our 
results underscore the need for a treat-to-target (T2T) strategy 
in PsA addressing both joint disease activity and skin disease 
severity10. The Tight Control of Psoriatic Arthritis (TICOPA) 
study was the first to test the T2T concept in PsA. Results from 
the TICOPA study showed patients in the tight control group 
were nearly 2-times more likely to achieve the American College 
of Rheumatology 20% response (OR  1.91, 95%  CI 1.03–3.55; 
P  =  0.04) and nearly 3-times more likely to achieve a Psoriasis 
Area and Severity Index 75% response (OR  2.92, 95%  CI  
1.51–5.65, P = 0.02) at 48 weeks than the standard care group, 
thus suggesting that a T2T strategy is appropriate for PsA11. 
 To achieve better results in both skin disease severity and joint 
disease activity, the importance of collaborative care among rheu-
matologists and dermatologists is increasingly being recognized. 
International organizations, such as the Group for Research 
and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA) 
and the members of the Psoriasis and Psoriatic Arthritis Clinics 
Multicenter Advancement Network (PPACMAN) in North 
America, are working towards simultaneously improving care 
for patients with psoriasis and PsA and recognizing arthritis 

Table 4. Changes in therapy and improvement in skin disease severity and joint disease activity stratified by base-
line minimal disease activity (MDA) status.

   All Patients Reduced  No Change Increased
    Therapy  in Therapy Therapy

In MDA at Baseline N = 284 N = 28 N = 201 N = 55
 Changes in skin severity alone, n (%)    
  Improved 65 4 (14.3) 53 (26.4) 8 (14.5)
  No change 173 20 (71.4) 116 (57.7) 37 (67.3)
  Worsened 46 4 (14.3) 32 (15.9) 10 (18.2)
 Changes in joint activity alone    
  Improved 18 2 (7.1) 11 (5.4) 5 (9.1)
  No change 234 21 (75.0) 173 (86.1) 40 (72.7)
  Worsened 32 5 (17.9) 17 (8.4) 10 (18.2)
Not In MDA at baseline N = 316 N = 23 N = 141 N = 152
 Changes in skin severity alone, n (%)    
  Improved 118 12 (52.2) 56 (39.7) 50 (32.8)
  No change 149 7 (30.4) 66 (46.8) 76 (50.0)
  Worsened 49 4 (14.3) 19 (13.4) 26 (17.1)
 Changes in joint activity alone    
  Improved 93 9 (39.1) 24 (17.0) 60 (39.5)
  No change 178 10 (43.4) 101 (71.6) 67 (44.1)
  Worsened 45 4 (17.4) 16 (11.3) 25 (16.4)

Values are n (%) unless otherwise specified. At time of enrollment (baseline), 47 patients had unknown MDA status.
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at an early stage12. Our findings that some patients with severe 
skin and/or joint involvement did not see improvement high-
lights the need for rheumatologists and dermatologists to work 
collaboratively in the long-term management of both domains 
of PsA13,14,15,16,17,18. Psoriasis typically presents years before symp-
toms of PsA, with a lag time of 7–12 years from the onset of 
psoriasis to the diagnosis of PsA. Since most patients with PsA 
present to a dermatologist before the onset of joint symptoms, 
routinely screening psoriasis patients for PsA gives the derma-
tologist the opportunity to refer the patients to a rheumatolo-
gist earlier in the disease, leading to improved outcomes7. Early 
diagnosis of PsA will limit its progression, leading to less joint 
damage and improvement in the patient’s quality of life. 
 Our study is not without limitations. The findings are 
descriptive, and some characteristics may be highly correlated 
since no statistical adjustments were made. Rheumatology prac-
tices collect data for this registry and information on topical 
therapy for psoriasis or light therapy is not collected. In addi-
tion, this is a cross-section of an observational study in which we 

evaluated the association between change in therapy and change 
in skin severity and/or joint activity, but it does not evaluate 
causation. The data source is a North American registry and the 
results may not be generalizable to others outside the US. Our 
study population offered little ethnic diversity since most of our 
patients were White. Moreover, only a small number of patients 
had reasons for change in therapies, and the follow-up period 
was only one year. Future studies with a more ethnically diverse 
population and longer follow-up periods are needed to address 
these shortcomings.
 The clinical implication of our findings suggests a T2T 
approach, requiring the assessment and incorporation of both 
skin and joint components, may be advisable. Similar studies can 
help bolster efforts to educate both patients and providers on 
the need for serial evaluation of   disease activity and changes in 
therapy until the target disease activity is achieved. 
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Figure 1. (A) Changes in therapy and skin disease severity among all patients, stratified by MDA 
status at baseline. (B) Changes in therapy and joint disease activity among all patients, stratified 
by MDA status at baseline. MDA: minimal disease activity.
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