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Treatment of Psoriasis in Patients With Psoriatic Arthritis: 
An Updated Literature Review Informing the 2021 GRAPPA 
Treatment Recommendations
Kristina Callis Duffin1, Luis Daniel Mazzuoccolo2, María Julia Cura2, Maria Esposito3,  
Anthony P. Fernandez4, Paolo Gisondi5, Alessandro Giunta6, Tom Hillary7,  
Stefano Piaserico8, James A. Solomon9, and Joseph F. Merola10
 

ABSTRACT.	 Objective. Our aim was to summarize and evaluate the current quality of evidence regarding the efficacy of 
therapies for cutaneous psoriasis (PsO) in patients with psoriatic arthritis (PsA).

	 Methods. A literature search of MEDLINE, Embase, Cochrane Library databases, and conference abstracts 
was conducted to identify interventional randomized controlled trials in patients with PsA between 
February 2013 and December 2021. Studies were included if PsO outcomes included achieving at least 
75% improvement in the Psoriasis Area and Severity Index and the blinded comparison period was ≥ 10 
weeks. The Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) method-
ology was employed to assess quality of the evidence to inform and update the 2021 Group for Research and 
Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA) treatment recommendations.

	 Results. A total of 116 studies and 36 abstracts identified in the initial search were screened. A total of 37 studies 
(40 treatment arms) met the criteria for final inclusion. Phosphodiesterase 4 inhibitors, Janus kinase inhibi-
tors, and tyrosine kinase 2 inhibitors, interleukin 17 inhibitors (IL-17i), IL-12/23i, IL-23i, and tumor necrosis 
factor inhibitors (TNFi) had high-quality data broadly supporting the efficacy of each class for plaque PsO over 
placebo. Head-to-head studies with high-quality data supported both IL-17i and IL-23i over TNFi.

	 Conclusion. Several pharmacologic therapeutic classes have high-quality evidence demonstrating efficacy 
for cutaneous PsO in the PsA population. The findings will be integrated into the 2021 GRAPPA treatment 
recommendations, intended to guide selection of a therapeutic class where efficacy in 1 or more cutaneous or 
musculoskeletal domains is required.

	 Key Indexing Terms: GRAPPA, psoriasis, psoriatic arthritis
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132 GRAPPA skin domain

The goal of selecting therapy for psoriasis (PsO) among patients 
with psoriatic arthritis (PsA) is to achieve the lowest possible level 
of disease activity in all relevant domains of disease. Over the last 
several years, many new therapeutic agents have been developed 
to treat skin and nail PsO, as well as other PsA domains (periph-
eral arthritis, axial arthritis, enthesitis, and dactylitis). The Group 
for Research and Assessment of Psoriasis and Psoriatic Arthritis 
(GRAPPA) has previously published treatment recommenda-
tions for the 6 PsA domains.1,2 The recommendations are based 
on the assessment of the quality of evidence from randomized 
controlled trials (RCTs) using Grading of Recommendations, 
Assessment, Development, and Evaluation (GRADE) method-
ology to inform the overarching recommendations.3

	 The objective of this study was to systematically review the 
current literature and assess efficacy of treatments for cutaneous 
PsO in patients with PsA published between 2013 and 2021 to 
inform the 2021 GRAPPA treatment recommendations update.

METHODS
Experts from GRAPPA conducted a systematic literature search and data 
extraction for 6 different domains of PsA, including the skin. The search 
was performed to identify interventional clinical RCTs in patients with 
PsA in the MEDLINE, Embase, and Cochrane Library databases between 
February 2013 and August 2020. Additional searches of MEDLINE and 
abstracts from annual meetings of the American College of Rheumatology 
(ACR) and the European Alliance of Associations for Rheumatology were 
performed through December 2021 to extract data from full manuscripts 
of previously identified abstracts to ensure completeness of data review. 
Data extraction and bias assessment using the GRADE methodology were 
performed, with high quality implying there is high confidence the true 
effect lies close to that of the estimate of the effect.3

	 Criteria for final inclusion were as follows: (1) reported 75%, 90%, or 
100% improvement of Psoriasis Area and Severity Index (PASI75, PASI90, 
PASI100, respectively) or static physician global assessment (sPGA) clear or 
almost clear (0 or 1); and (2) included a blinded comparator arm > 10 weeks 
or a direct head-to-head comparison of 2 treatments > 10 weeks.
Ethics. This paper does not require IRB/animal approval.

RESULTS
Formal quality review was conducted on 32 placebo-controlled 
RCTs (35 treatment arms), as shown in Table 1.4-35 In addition, 
5 head-to-head studies were included, as shown in Table 2.36-40 
The efficacy of 7 different classes of treatments compared to 
placebo (PBO) was assessed for the following pharmaceutical 
interventions: phosphodiesterase-4 inhibitors (PDE4i; apremi-
last [APR]), Janus kinase inhibitors ( JAKi; tofacitinib [TOF], 
filgotinib [FILGO], and upadacitinib [UPA])/tyrosine kinase 
2 inhibitors (TYK2i; deucravacitinib), tumor necrosis factor 
inhibitors (TNFi; certolizumab pegol [CZP], golimumab 
[GOL], and adalimumab [ADA]), interleukin 12/23 inhibitors 
(IL-12/23i; ustekinumab [UST]), IL-23i (guselkumab [GUS], 
risankizumab [RZB], and tildrakizumab [TIL]), IL-17i (ixeki-
zumab [IXE], secukinumab [SEC], bimekizumab, and broda-
lumab [BRO]), and cytotoxic T lymphocyte-associated protein 
4 immunoglobulin inhibitor (CTLA4-Igi; abatacept [ABA]).4-35 
Head-to-head studies of IL-17i vs TNFi and IL-12/23i vs TNFi 
were also included.36-38 Additionally, 2 high-quality trials, the 
Study of Etanercept and Methotrexate in Subjects with Psoriatic 

Arthritis (SEAM-PsA) trial (etanercept [ETN] monotherapy 
vs ETN combination with methotrexate [MTX] vs MTX 
monotherapy) and the Tight Control of Psoriatic Arthritis 
(TICOPA) study were also included.39,40 Studies of remtolumab 
(ABT-22), clazakizumab, and nonpharmacologic interventions 
in this timeframe (hypocaloric diet, marine polyunsaturated 
fatty acids, mud baths, and whole-body hyperthermia) were 
reviewed but did not meet inclusion criteria, and all were judged 
as low quality.41-45

Evidence from RCTs. For nearly all studies, the skin endpoints 
(PASI75, PASI90, PASI100, or sPGA 0 or 1) were secondary 
endpoints. Most studies included only patients in the PsO 
efficacy analyses if baseline body surface area (BSA) involve-
ment was ≥ 3%. Many PsA trials allowed stable doses of MTX 
or other conventional synthetic disease-modifying drugs 
(csDMARDs) to be continued while taking interventional 
agents. Data for subgroups of patients using concomitant MTX 
or other conventional oral agents were generally descriptive 
and statistical analyses were not done or not reported. These 
and other limitations of assessing PsO efficacy in PsA trials are 
summarized in Table 3.
PDE4i.
·	 APR. Four trials comparing APR (20 mg or 30 mg BID) 
to PBO in patients with PsA were reviewed.4-7 In all 4 trials, a 
significant improvement in PASI75 for APR (at 30 mg BID) 
compared to PBO was observed (21-25.7% and 2.7-10.8%, 
respectively). In 1 study, the lower dose (20 mg BID) was not 
significantly different from PBO.7

JAKi and TYK2i.
·	 TOF. Two trials of TOF, a JAK1 and JAK3 selective inhib-
itor, were reviewed.8,9 In the Oral Psoriatic Arthritis Trial 
(OPAL) Beyond study, TOF (5 mg and 10 mg BID) were 
compared to PBO in patients with PsA.8 At week 12, 17 out 
of 80 (21%) receiving 5 mg BID (not significant), 35 out of 81 
(43%) receiving 10 mg BID (P < 0.001), and 12 out of 86 (14%) 
receiving PBO met PASI75 endpoints. In the OPAL Broaden 
study, 35 out of 82 (43%) on TOF 5 mg BID, and 31 out of 70 
(44%) on TOF 10 mg BID were statistically superior to PBO  
(P ≤ 0.001).9

·	 FILGO. FILGO, a JAKi selective for JAK1, is approved for 
use for rheumatoid arthritis in some countries. A small phase II 
study of 131 patients found 82 had ≥ 3% BSA involvement at 
baseline.10 At week 16, 19 out of 42 (45%) on FILGO (200 mg 
daily) vs 6 out of 40 (15%) on PBO met PASI75 (P = 0.003). 
This drug is not being pursued for psoriatic indications in the 
United States.
·	 UPA. UPA is a JAKi selective for JAK1 over JAK2, JAK3, 
and TYK2. Two trials, SELECT-PsA 1 and SELECT-PsA 2, 
were reviewed.11,12 In SELECT-PsA 1, a biologic-naïve popu-
lation received 1 of 2 doses of UPA, ADA (40 mg every other 
week), or PBO.11 Significantly more patients reached PASI75 
for both doses of UPA (63% on 15 mg/day and 62% on 30 mg/
day, P < 0.001) compared to PBO (21%). In SELECT-PsA 
2, significantly more patients on both doses of UPA reached 
PASI75 (52% on 15 mg/day and 57% on 30 mg/day, P < 0.001) 
compared to PBO (24%).12

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


133Callis Duffin et al

Ta
bl

e 1
. S

um
m

ar
y o

f e
ffi

ca
cy

 d
at

a a
nd

 th
er

ap
eu

tic
 eff

ec
t b

y c
la

ss
 o

f R
C

Ts
 o

f P
sA

, f
ro

m
 2

01
3 

to
 2

02
1.

 

    
    

    
    

    
    

 Th
er

ap
eu

tic
 C

la
ss

				



N

o.
 E

lig
ib

le
 (C

on
tr

ol
)		


    

    
    

  	N
o.

 E
lig

ib
le

 (I
nt

er
ve

nt
io

n 
1)

			


    
  N

o.
 E

lig
ib

le
 (I

nt
er

ve
nt

io
n 

2)
	

A
ut

ho
r a

nd
 S

tu
dy

		


N
 		


Ba

se
lin

e P
A

SI
, 	

N
o.

	
n 

(%
)	

Ba
se

lin
e P

A
SI

, 	
N

o.
		


n 

(%
)	

P 
or

 C
I	

Ba
se

lin
e P

A
SI

, 	
N

o.
		


n 

(%
)	

P 
or

 C
I	

		


O
ut

co
m

e		


W
k	

m
ea

n 
(m

ed
ia

n 
	

Ev
al

ua
bl

e		


m
ea

n 
(m

ed
ia

n	
Ev

al
ua

bl
e				





m

ea
n 

(m
ed

ia
n 

	E
va

lu
ab

le
	

					






or

 ra
ng

e)
			




 o
r r

an
ge

)	
 				





or

 ra
ng

e)
						








							










PD
E4

i													


















	

K
av

an
au

gh
		


N

 =
 4

89
			




PB
O

 (N
 =

 1
65

)			


    
    

    
    

 A
PR

 2
0 

m
g B

ID
 (N

 =
16

3)
			


    

    
   A

PR
 3

0 
m

g B
ID

 (N
 =

 1
61

)
	

 2
01

44	
PA

SI
75

		


24
	

9.
1 

(9
.5

)	
65

	
3 

(4
.6

)	
7.

4 
 (8

.7
)	

74
		


13

 (1
7.

6)
	

0.
02

	
9.

2 
(9

.7
)	

81
		


17

 (2
1)

	
0.

00
4

	
PA

LA
C

E 
1				





	

C
ut

ol
o 

20
16

5		


N
 =

 4
84

 			



PB

O
 (N

 =
 1

59
)			


    

    
    

    
 A

PR
 2

0 
m

g B
ID

 (N
 =

 1
63

)			


    
    

  A
PR

 3
0 

m
g B

ID
 (N

 =
 1

62
)

	
PA

LA
C

E 
2	

PA
SI

75
		


16

	
8.

6 
 (1

0.
0)

	
74

	
2 

(2
.7

)	
7.

4 
(6

.5
)	

80
		


15

  (
18

.8
)	

≤ 
0.

00
5	

7.
8 

 (7
.3

)	
77

		


17
  (

22
.1

)	
≤ 

0.
00

5
	

Ed
w

ar
ds

 2
01

66		


N
 =

 5
05

			



PB

O
 (N

 =
 1

69
)			


    

    
    

    
A

PR
 2

0 
m

g B
ID

 (N
 =

 1
69

)			


    
    

   A
PR

 3
0 

m
g B

ID
 (N

 =
 1

67
)

	
PA

LA
C

E 
3	

PA
SI

75
		


16

	
7.

6 
 (7

.2
)	

89
	

7 
(8

)	
7.

6 
(5

.2
)	

91
		


18

 (2
0)

	
0.

02
	

7.
9 

 (6
.3

)	
90

		


19
  (

21
)	

0.
00

1
	

W
el

ls 
20

18
7		


N

 =
 5

27
			




PB
O

 (N
 =

 1
76

)			


    
    

    
   A

PR
 2

0 
m

g B
ID

 (N
 =

 1
75

)			


    
    

  A
PR

 3
0 

m
g B

ID
 (N

 =
 1

76
)

	
PA

LA
C

E 
4	

PA
SI

75
		


16

	
6.

6 
 (6

.1
)	

93
	

10
 (1

0.
8)

	
8.

3 
(7

.9
5)

	
10

4		


18
  (

17
.3

)	
N

S	
6.

6 
 (5

.1
)	

10
9		


28

  (
25

.7
)	

 <
 0

.0
5

JA
K

i/
T

Y
K

2i
													



















	
G

la
dm

an
 2

01
78		


N

 =
 3

94
			




PB
O

 (N
 =

 1
31

)			


    
    

    
   T

O
F 

5 
m

g B
ID

 (N
 =

13
1)

			


    
    

  T
O

F 
10

 m
g B

ID
 (N

 =
13

2)
	

O
PA

L 
Be

yo
nd

 	
PA

SI
75

		


12
	

7.
1 

 (1
.6

-6
6.

0)
	

86
	

12
 (1

4)
	

7.
6 

 (0
.6

-3
2.

2)
	

80
		


17

  (
21

)	
N

S	
8.

8 
(0

.8
-4

1.
6)

	
81

		


35
 (4

3)
	

≤ 
0.

00
1

	
M

ea
se

 2
01

79		


N
 =

31
6			




PB
O

 (N
 =

10
5)

			


    
    

    
    

T
O

F 
5 

m
g B

ID
 (N

 =
10

7)
			


    

    
  T

O
F 

10
 m

g B
ID

 (N
 =

 1
04

)
	

O
PA

L 
Br

oa
de

n	
PA

SI
75

		


12
	

6.
6 

 (0
.8

-4
1.

4)
	

82
	

12
 (1

5)
	

5.
6 

(0
.4

-4
6)

	
82

		


35
  (

43
)	

≤ 
0.

00
1	

7.
8 

 (0
.3

-2
4.

3)
	

70
		


31

(4
4)

	
 ≤

 0
.0

01
	

M
ea

se
 2

01
810

		


N
 =

 1
31

 			



PB

O
 (N

 =
 6

6)
			


    

    
    

  F
IL

G
O

 2
00

 m
g Q

D
 (N

 =
 6

5)
	

EQ
U

AT
O

R
	

PA
SI

75
		


16

	
6.

9 
(3

.8
-1

8.
6)

	
40

	
6 

 (1
5)

	
6.

5 
(2

.6
-1

5)
	

42
		


19

 (4
5)

	
0.

00
3				





	

M
cI

nn
es

 2
02

111
		


N

 =
 1

27
5			




PB
O

 (N
 =

 4
23

)			


    
    

    
    

 U
PA

 1
5 

m
g Q

D
 (N

 =
 4

29
)			


    

    
  U

PA
 3

0 
m

g Q
D

 (N
 =

 4
23

)	
	

SE
LE

C
T-

	
PA

SI
75

		


16
	

11
.2

 ±
11

.4
	

21
1	

21
	

9.
8 

± 
10

.0
	

21
4		


63

	
< 

0.
00

1	
9.

5 
± 

8.
8	

21
0		


62

	
< 

0.
00

1
	

Ps
A

 1
	

M
ea

se
 2

02
012

		


N
 =

 6
41

			



PB

O
 (N

 =
 2

12
)			


    

    
    

    
 U

PA
 1

5 
m

g Q
D

 (N
 =

 2
11

)		
    

    
    

    
    

    
    

    
    

  U
PA

 3
0 

m
g Q

D
 (N

 =
 2

18
)

	
SE

LE
C

T-
	

PA
SI

75
		


24

	
11

.7
 ±

 1
1.

4	
13

1	
16

	
10

.1
 ±

 9
.2

	
13

0		


52
	

< 
0.

00
1	

8.
9 

± 
9.

1	
13

1		


57
	

< 
0.

00
1

	
Ps

A
 2

	
M

ea
se

 2
02

113
		


N

 =
 2

03
			




PB
O

 (N
 =

 6
6)

			


    
    

 D
eu

cr
av

ac
iti

ni
b 

6 
m

g Q
D

 (N
 =

 7
0)

		
    

    
    

    
    

    
    

   D
eu

cr
av

ac
iti

ni
b 

12
 m

g Q
D

 (N
 =

 6
7)

	
N

CT
03

88
10

59
	

PA
SI

75
		


16

	
N

R
	

N
R

	
20

	
N

R
	

N
R

		


42
	

≤ 
0.

01
	

N
R

 	
N

R
 		


60

	
≤ 

0.
01

T
N

Fi
													



















	
M

ea
se

 2
01

414
		


N

 =
 4

09
			




PB
O

 (N
 =

 1
36

)			


    
    

    
    

 C
Z

P 
20

0 
Q

2W
 (N

 =
 1

38
)			


    

    
    

 C
Z

P 
40

0 
Q

4W
 (N

 =
 1

35
)

	
RA

PI
D

-P
sA

 	
PA

SI
75

		


12
	

7.
1	

86
	

14
	

7.
0	

90
		


46

.7
	

< 
0.

00
5	

8.
1	

76
		


47

.4
	

< 
0.

00
5

		


PA
SI

90
		


12

	
7.

1	
86

	
4.

7	
7.

0 
	

90
		


22

.2
	

< 
0.

00
5	

8.
1	

76
		


19

.7
	

< 
0.

00
5

		


PA
SI

75
		


24

	
7.

1	
86

	
15

.1
	

7.
0 

	
90

		


62
.2

	
< 

0.
00

5	
8.

1	
N

R
		


60

.5
	

< 
0.

00
5

		


PA
SI

90
		


24

	
7.

1 
	

86
	

5.
8	

7.
0 

	
90

		


46
.7

	
< 

0.
00

5	
8.

1	
N

R
		


35

.5
	

< 
0.

00
5

	
K

av
an

au
gh

 20
17

15
		


N

 =
 4

80
			




PB
O

 (N
 =

 2
39

)			


    
    

  G
O

L 
2 

m
g/

kg
 IV

 Q
8W

 (N
 =

 2
41

)
	

G
O

-	
PA

SI
75

		


14
	

8.
9	

19
8	

27
 (1

3.
6)

	
11

.0
	

19
6		

1
16

 (5
9.

2)
	

≤ 
0.

00
1				





	

VI
BR

A
N

T	
PA

SI
75

		


24
	

8.
9	

19
8	

26
 (1

3.
1)

	
11

.0
 	

19
6		

1
27

  (
64

.8
)	

≤ 
0.

00
1				





		


PA

SI
90

		


24
	

8.
9	

19
8	

15
 (7

.6
)	

11
.0

 	
19

6		


84
  (

42
.9

)	
≤ 

0.
00

1				





		


PA
SI

10
0		


24

	
8.

9	
19

8	
11

 (5
.6

)	
11

.0
 	

19
6		


50

  (
25

.5
)	

≤ 
0.

00
1				






 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


134 GRAPPA skin domain

Ta
bl

e 1
. C

on
tin

ue
d.

 

    
    

    
    

    
    

 Th
er

ap
eu

tic
 C

la
ss

				



N

o.
 E

lig
ib

le
 (C

on
tr

ol
)		


    

    
    

  	N
o.

 E
lig

ib
le

 (I
nt

er
ve

nt
io

n 
1)

			


    
  N

o.
 E

lig
ib

le
 (I

nt
er

ve
nt

io
n 

2)
	

A
ut

ho
r a

nd
 S

tu
dy

		


N
 		


Ba

se
lin

e P
A

SI
, 	

N
o.

	
n 

(%
)	

Ba
se

lin
e P

A
SI

, 	
N

o.
		


n 

(%
)	

P 
or

 C
I	

Ba
se

lin
e P

A
SI

, 	
N

o.
		


n 

(%
)	

P 
or

 C
I	

		


O
ut

co
m

e		


W
k	

m
ea

n 
(m

ed
ia

n 
	

Ev
al

ua
bl

e		


m
ea

n 
(m

ed
ia

n	
Ev

al
ua

bl
e				





m

ea
n 

(m
ed

ia
n 

	E
va

lu
ab

le
	

					






or

 ra
ng

e)
			




 o
r r

an
ge

)	
 				





or

 ra
ng

e)
				






	
V

ie
ira

-S
ou

sa
 	

	
N

 =
 4

4			


PB
O

 (+
 M

T
X

 Q
W

) (
N

 =
 2

3)
	

   	G
O

L 
50

 m
g S

C
 Q

4W
 +

 M
T

X
 Q

W
 (N

 =
 2

1)
	

20
20

16
	

PA
SI

75
		


12

	
2.

4	
22

	
8 

(3
6.

4)
	

4	
20

		


10
 (5

0)
	

0.
53

				





	
G

O
-D

A
C

T
	

PA
SI

90
		


12

	
2.

4	
22

	
4 

(1
8.

2)
	

4	
20

		


5 
(2

5)
	

0.
71

				





		


PA
SI

50
		


24

	
2.

4	
20

	
12

 (6
0)

	
4	

20
		


17

 (8
5)

	
0.

16
				





		


PA

SI
75

		


24
	

2.
4	

20
	

9 
(4

5)
	

4	
20

		


12
 (6

0)
	

0.
53

				





		


PA
SI

90
		


24

	
2.

4	
20

	
8 

(4
0)

	
4	

20
		


5 

(2
5)

	
0.

50
				





	

M
ea

se
 2

01
717

		


N
 =

 2
07

			



PB

O
 (N

 =
 1

06
)			


    

    
    

 A
D

A
 4

0 
m

g Q
2W

 (N
 =

 1
01

)
	

SP
IR

IT
-P

1 
	

PA
SI

75
		


12

	
6.

2	
67

	
7.

5	
5.

5	
68

		


33
.8

	
≤ 

0.
00

1				





		


PA
SI

90
		


12

	
6.

2	
67

	
1.

5	
5.

5	
68

		


22
.1

	
≤ 

0.
01

				





		


PA
SI

10
0		


12

	
6.

2	
67

	
1.

5	
5.

5	
68

		


14
.7

	
≤ 

0.
03

				





		


PA
SI

75
		


24

	
6.

2	
67

	
10

.4
	

5.
5	

68
		


54

.4
	

≤ 
0.

00
1				





		


PA

SI
90

		


24
	

6.
2	

67
	

6	
5.

5	
68

		


36
.8

	
≤ 

0.
00

1				





		


PA
SI

10
0		


24

	
6.

2	
67

	
3	

5.
5	

68
		


23

.5
	

≤ 
0.

01
				





	

M
ea

se
 2

01
79		


N

 =
 2

11
			




PB
O

 (N
 =

 1
05

)			


    
    

    
A

D
A

 4
0 

m
g Q

2W
 (N

 =
 1

06
)

	
O

PA
L 

 	
PA

SI
75

		


12
	

6.
6 

 (0
.8

-4
1.

4)
	

82
	

12
  (

15
)	

7.
0 

(2
.0

–4
7.

1)
	

77
		


30

  (
39

)	
N

R
				





	

Br
oa

de
n

	
M

cI
nn

es
 2

02
112

		


N
 =

 8
52

			



PB

O
 (N

 =
 4

23
)			


    

    
    

A
D

A
 4

0 
m

g Q
2W

 (N
 =

 4
29

)
	

SE
LE

C
T-

	
PA

SI
75

		


16
	

11
.2

 ±
 1

1.
4	

21
1	

21
	

9.
4 

± 
8.

5	
21

1		


53
	

N
R

				





	
Ps

A
 1

IL
-1

2/
23

i													


















	

M
cl

nn
es

 2
01

318
		


N

 =
 6

15
			




PB
O

 (N
 =

 2
06

)			


    
U

ST
 4

5 
m

g Q
12

W
 (N

 =
 2

05
)		

    
    

    
    

    
    

    
   U

ST
 9

0 
m

g Q
12

W
 (N

 =
 2

04
)

	
PS

U
M

M
IT

 1	
PA

SI
75

		


24
	

8.
8 

(4
.4

-1
4.

3)
	

14
6	

16
  (

11
)	

7.
1 

 (3
.3

-1
5.

3)
 a	

14
5		


83

  (
57

.2
)	

 <
 0

.0
00

1	
8.

4 
(4

.8
-1

4.
7)

	
14

9		


93
  (

62
.4

)	
 <

 0
.0

00
1

	
R

itc
hl

in
 2

01
419

		


N
 =

 3
12

			



PB

O
 (N

 =
 1

04
)			


    

U
ST

 4
5 

m
g Q

12
W

 (N
 =

 1
03

)			


    
 U

ST
 9

0 
m

g Q
12

W
 (N

 =
 1

05
)

	
PS

U
M

M
IT

 2
	

PA
SI

75
		


24

	
7.

9 
 (4

.5
-1

6.
0)

	
80

	
4 

 (5
)	

8.
6 

 (4
.5

-1
8.

3)
	

80
		


41

  (
51

.3
)	

 <
 0

.0
00

1	
8.

8 
(4

.5
-1

8.
0)

	
81

		


45
 (5

5.
6)

	
 <

 0
.0

00
1

		


PA
SI

90
		


24

	
7.

9 
 (4

.5
-1

6.
0)

	
80

	
3 

(4
)	

8.
6 

 (4
.5

-1
8.

3)
	

80
		


24

  (
30

)	
< 

0.
00

1	
8.

8 
(4

.5
-1

8.
0)

	
81

		


36
 (4

4.
4)

	
< 

0.
00

1
IL

-2
3i

													


















	

D
eo

dh
ar

 2
01

820
		


N

 =
 1

49
			




PB
O

 (N
 =

 4
9)

			


    
  G

U
S 

10
0 

m
g Q

8W
 (N

 =
 1

00
)

	
N

CT
02

31
97

59
	

PA
SI

75
		


24

	
9.

9 
 (8

.0
)	

48
	

6 
 (1

3)
	

12
.0

  (
10

.5
)	

98
		


77

  (
79

)	
< 

0.
00

01
				





		


PA

SI
90

		


24
	

9.
9 

(8
.0

) 	
48

	
3 

(6
)	

12
.0

  (
10

.5
)	

98
		


65

 (6
6)

	
< 

0.
00

01
				





		


PA

SI
10

0		


24
	

9.
9 

(8
.0

) 	
48

	
3 

(6
)	

12
.0

  (
10

.5
)	

98
		


39

  (
40

)	
< 

0.
00

01
				





	

D
eo

dh
ar

 2
02

021
		


N

 =
 3

81
			




PB
O

 (N
 =

 1
26

)			


    
 G

U
S 

10
0 

m
g Q

4W
 (N

 =
 1

28
)		


    

 	G
U

S 
10

0 
m

g Q
8W

 (N
 =

 1
27

)
	

D
IS

C
O

VE
R-

1	
PA

SI
75

		


24
	

7.
7 

(8
.8

)	
78

	
11

 (1
4)

	
9.

5 
(1

0.
1)

	
89

		


77
 (8

6)
	

< 
0.

00
01

	
8.

4 
 (9

.8
)	

82
		


62

  (
76

)	
< 

0.
00

01
		


PA

SI
90

		


24
	

7.
7 

(8
.8

)	
78

	
9 

 (1
2)

	
9.

5 
(1

0.
1)

	
89

		


56
  (

63
)	

< 
0.

00
01

	
8.

4 
 (9

.8
)	

82
		


41

  (
50

)	
< 

0.
00

01
		


PA

SI
10

0		


24
	

7.
7 

(8
.8

)	
78

	
5 

(6
)	

9.
5 

(1
0.

1)
	

89
		


40

 (4
5)

	
< 

0.
00

01
	

8.
4 

 (9
.8

)	
82

		


21
  (

26
)	

0.
00

05
	

M
ea

se
 2

02
022

		


N
 =

 7
39

			



PB

O
 (N

 =
 2

46
)			


G

U
S 

10
0 

m
g Q

4W
 (N

 =
 2

45
)		


    

 	G
U

S 
10

0 
m

g Q
8W

 (N
 =

 2
48

)
	

D
IS

C
O

VE
R-

2	
PA

SI
75

		


24
	

9.
3 

(9
.8

)	
18

3	
42

 (2
3)

	
10

.8
 (1

1.
7)

	
18

4		


14
4 

 (7
8)

	
< 

0.
00

01
	

9.
7 

(1
.7

)	
17

6		


13
9 

(7
9)

	
< 

0.
00

01
		


PA

SI
90

		


24
	

9.
3 

 (9
.8

)	
18

3	
18

 (1
0)

	
10

.8
 (1

1.
7)

 	
18

4		


11
2 

(6
1)

	
< 

0.
00

01
	

9.
7 

(1
.7

)	
17

6		


12
1 

(6
9)

	
< 

0.
00

01
		


PA

SI
10

0		


24
	

9.
3 

 (9
.8

)	
18

3	
5 

(3
)	

10
.8

 (1
1.

7)
 	

18
4		


82

 (4
5)

	
< 

0.
00

01
	

9.
7 

(1
.7

)	
17

6		


80
  (

45
)	

< 
0.

00
01

	
K

ris
te

ns
en

 2
02

223
		


N

 =
 9

64
			




PB
O

 (N
 =

 4
81

)			


R
Z

B 
15

0 
m

g Q
12

W
 (N

 =
 4

83
)

	
K

EE
Ps

A
K

E 
1	

PA
SI

90
		


16

	
10

.0
 (1

0.
4)

	
27

2	
27

 (9
.9

)	
10

.9
  (

10
.1

)	
27

3		


52
.3

	
< 

0.
00

1				





 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


135Callis Duffin et al

Ta
bl

e 1
. C

on
tin

ue
d.

 

    
    

    
    

    
    

 Th
er

ap
eu

tic
 C

la
ss

				



N

o.
 E

lig
ib

le
 (C

on
tr

ol
)		


    

    
    

  	N
o.

 E
lig

ib
le

 (I
nt

er
ve

nt
io

n 
1)

			


    
  N

o.
 E

lig
ib

le
 (I

nt
er

ve
nt

io
n 

2)
	

A
ut

ho
r a

nd
 S

tu
dy

		


N
 		


Ba

se
lin

e P
A

SI
, 	

N
o.

	
n 

(%
)	

Ba
se

lin
e P

A
SI

, 	
N

o.
		


n 

(%
)	

P 
or

 C
I	

Ba
se

lin
e P

A
SI

, 	
N

o.
		


n 

(%
)	

P 
or

 C
I	

		


O
ut

co
m

e		


W
k	

m
ea

n 
(m

ed
ia

n 
	

Ev
al

ua
bl

e		


m
ea

n 
(m

ed
ia

n	
Ev

al
ua

bl
e				





m

ea
n 

(m
ed

ia
n 

	E
va

lu
ab

le
	

					






or

 ra
ng

e)
			




 o
r r

an
ge

)	
 				





or

 ra
ng

e)
				






	
O

st
or

 2
02

124
		


N

 =
 4

43
			




PB
O

 (N
 =

 2
19

)			


R
Z

B 
15

0 
m

g Q
12

W
 (N

 =
 2

24
)

	
K

EE
Ps

A
K

E 
2	

PA
SI

90
		


24

	
8.

4 
 (9

.9
)	

11
9	

12
 (1

0.
2)

	
7.

7 
 (6

.7
)	

12
3		


68

 (5
5)

	
< 

0.
00

1				





	
M

ea
se

 2
02

125
		


N

 =
 3

92
 a			




PB
O

 (N
 =

 7
9)

			


T
IL

 1
00

 m
g Q

12
W

 (N
 =

 7
7)

			


    
  T

IL
 2

00
 m

g Q
4W

 (N
 =

 7
8)

/
	

N
C

T0
29

80
69

2													

















    
  T

IL
 2

00
 m

g Q
12

W
 (N

 =
 7

9)
		


		


PA

SI
75

		


24
	

5.
0 

± 
6.

5	
42

	
16

.7
	

8.
8 

± 
9.

5	
55

		


56
.4

	
< 

0.
00

01
	

7.
6 

± 
9.

8/
	

53
/4

4		


64
.2

/7
9.

6	
< 

0.
00

01
/

													


















6.

2 
± 

7.
4				





< 

0.
00

01
		


PA

SI
90

		


24
	

5.
0 

± 
6.

5	
42

	
7.

1	
8.

8 
± 

9.
5	

55
		


40

	
< 

0.
00

1	
7.

6 
± 

9.
8/

	
53

/4
4		


47

.2
/5

0.
0	

< 
0.

00
01

/
													



















6.
2 

± 
7.

4				





< 
0.

00
01

		


PA
SI

10
0		


24

	
5.

0 
± 

6.
5	

42
	

4.
8	

8.
8 

± 
9.

5	
55

		


27
.3

	
< 

0.
05

	
7.

6 
± 

9.
8/

	
53

/4
4		


30

.2
/2

5.
0	

< 
0.

05
/	

													


















6.

2 
± 

7.
4				





< 

0.
05

IL
-1

7i
													



















	
M

ea
se

 2
01

717
		


N

 =
 3

16
			




PB
O

 (N
 =

 1
06

)			


I
X

E 
80

 m
g Q

4W
 (N

 =
 1

07
)		


    

    
	IX

E 
80

 m
g Q

2W
 (N

 =
 1

03
)

	
SP

IR
IT

-P
1	

PA
SI

75
		


12

	
6.

2	
67

	
7.

5	
6.

9	
73

		


75
.3

	
≤ 

0.
00

1	
6	

59
		


69

.5
	

≤ 
0.

00
1

		


PA
SI

90
		


12

	
6.

2	
67

	
1.

5	
6.

9	
73

		


52
.1

	
≤ 

0.
00

1	
6	

59
		


57

.6
	

≤ 
0.

00
1

		


PA
SI

00
		


12

	
6.

2	
67

	
1.

5	
6.

9	
73

		


31
.5

	
≤ 

0.
00

1	
6	

59
		


40

.7
	

≤ 
0.

00
1

		


PA
SI

75
		


24

	
6.

2	
67

	
10

.4
	

6.
9	

73
		


71

.2
	

≤ 
0.

00
1	

6	
59

		


79
.7

	
≤ 

0.
00

1
		


PA

SI
90

		


24
	

6.
2	

67
	

6	
6.

9	
73

		


56
.2

	
≤ 

0.
00

1	
6	

59
		


67

.8
	

≤ 
0.

00
1

		


PA
SI

10
0		


24

	
6.

2	
67

	
3	

6.
9	

73
		


42

.5
	

≤ 
0.

00
1	

6	
59

		


52
.5

	
≤ 

0.
00

1
	

N
as

h 
20

17
26

		


N
 =

 3
63

			



PB

O
 (N

 =
 1

18
)			


I

X
E 

80
 m

g Q
4W

 (N
 =

 1
22

)		


    
    

  	I
X

E 
80

 m
g Q

2W
 (N

 =
 1

23
)

	
SP

IR
IT

-P
2	

PA
SI

75
		


24

	
5.

2	
67

	
10

  (
15

)	
6.

4	
68

		


38
  (

56
)	

< 
0.

00
01

	
6.

2	
68

		


41
 (6

0)
	

< 
0.

00
01

		


PA
SI

90
		


24

	
5.

2	
67

	
8 

(1
2)

	
6.

4	
68

		


30
  (

44
)	

< 
0.

00
01

	
6.

2	
68

		


34
 (5

0)
	

< 
0.

00
01

		


PA
SI

10
0		


24

	
5.

2	
67

	
3 

(4
)	

6.
4	

68
		


24

  (
35

)	
0.

00
01

	
6.

2	
68

		


19
  (

28
) 	

0.
00

06
	

M
ea

se
 2

01
527

		


N
 =

 6
06

			



PB

O
 (N

 =
 2

02
)			


S

EC
 7

5 
m

g Q
4W

 (N
 =

 2
02

)			


    
    

 S
EC

 1
50

 m
g Q

4W
 (N

 =
 2

02
)

	
FU

T
U

R
E 

1	
PA

SI
75

		


24
	

15
.1

 ±
 1

1.
6	

10
9	

9 
(8

.3
)	

15
.6

 ±
 1

3.
9	

10
8		


70

  (
64

.8
)	

< 
0.

00
1	

10
.6

 ±
 8

.8
	

10
8		


66

 (6
1.

1)
	

< 
0.

00
1

		


PA
SI

90
		


24

	
15

.1
 ±

 1
1.

6 
	

10
9	

4 
(3

.7
)	

15
.6

 ±
 1

3.
9 

	
10

8		


53
 (4

9.
1)

	
< 

0.
00

1	
10

.6
 ±

 8
.8

 	
10

8		


49
  (

45
.4

)	
< 

0.
00

1
	

M
cI

nn
es

 2
01

528
		


N

 =
 2

97
			




PB
O

 (N
 =

 9
8)

			


S
EC

 1
50

 m
g Q

4W
 (N

 =
 1

00
) 			


    

    
 S

EC
 3

00
 m

g Q
4W

 (N
 =

 9
9)

 
	

FU
T

U
R

E 
2	

PA
SI

75
		


24

	
11

.6
	

43
	

7 
(1

6)
	

16
.2

	
58

		


28
  (

48
)	

0.
00

2	
12

.1
	

41
		


26

  (
63

)	
< 

0.
00

01
		


PA

SI
90

		


24
	

11
.6

	
43

	
4 

(9
)	

16
.2

 	
58

		


19
  (

33
)	

0.
00

6	
12

.1
	

41
		


20

 (4
9)

	
0.

00
05

	
N

as
h 

20
18

29
		


N

 =
 4

14
			




PB
O

 (N
 =

 1
37

)			


S
EC

 1
50

 m
g Q

4W
 (N

 =
 1

39
)			


    

    
SE

C
 3

00
 m

g Q
4W

 (N
 =

 1
38

)
	

FU
T

U
R

E 
3	

PA
SI

75
		


24

	
10

.4
	

59
	

6 
 (1

0.
2)

	
10

.1
	

68
		


34

  (
50

)	
< 

0.
05

	
8.

8	
62

		


29
  (

46
.8

)	
< 

0.
00

1
		


PA

SI
90

		


24
	

10
.4

	
59

	
4 

(6
.8

)	
10

.1
	

68
		


25

  (
36

.8
)	

N
R

	
8.

8 
	

62
		


21

 (3
3.

9)
	

< 
0.

01
	

K
iv

itz
 2

01
930

		


N
 =

 3
41

			



PB

O
 (N

 =
 1

14
)			


SE

C
 1

50
 m

g Q
4W

 w
ith

 lo
ad

 (N
 =

 1
14

)		
    

    
    

    
    

    
    

SE
C

 1
50

 m
g Q

4W
 n

o 
lo

ad
 (N

 =
 1

13
)

	
FU

T
U

R
E 

4	
 P

A
SI

75
 		


16

	
N

R
	

62
	

5 
(8

.1
)	

N
R

	
55

		


29
 (5

2.
7)

	
< 

0.
00

1	
N

R
	

54
		


27

  (
50

)	
< 

0.
00

1
		


PA

SI
90

 		


16
	

N
R

 	
62

	
1 

(1
.6

)	
N

R
	

55
		


20

 (3
6.

4)
	

< 
0.

00
1	

N
R

	
54

		


11
 (2

0.
4)

	
< 

0.
01

	
M

ea
se

 2
01

831
		


N

 =
 7

64
			




PB
O

 (N
 =

 3
32

)		
    

    
    

    
    

    
  S

EC
 1

50
 m

g Q
4W

 w
ith

/w
ith

ou
t l

oa
d 

(N
 =

 2
20

)		
  S

EC
 3

00
 m

g Q
4W

 w
ith

 lo
ad

 (N
 =

 2
22

)
	

FU
T

U
R

E 
5	

PA
SI

75
 		


16

	
N

R
	

33
2	

41
 (1

2.
3)

	
N

R
	

12
5		


75

 (6
0)

/ 	
< 

0.
05

	
N

R
	

11
0		


77

  (
70

)	
< 

0.
05

											















68

 (5
8.

1)
	

 
		


PA

SI
90

 		


16
	

N
R

	
33

2	
31

  (
9.

3)
	

N
R

 	
12

5		


46
 (3

6.
8)

/	
 <

 0
.0

5	
N

R
	

11
0		


59

  (
53

.6
)	

< 
0.

05
										














 	

37
 (3

1.
6)

 

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


136 GRAPPA skin domain

Ta
bl

e 1
. C

on
tin

ue
d.

 

    
    

    
    

    
    

 Th
er

ap
eu

tic
 C

la
ss

				



N

o.
 E

lig
ib

le
 (C

on
tr

ol
)		


    

    
    

  	N
o.

 E
lig

ib
le

 (I
nt

er
ve

nt
io

n 
1)

			


    
  N

o.
 E

lig
ib

le
 (I

nt
er

ve
nt

io
n 

2)
	

A
ut

ho
r a

nd
 S

tu
dy

		


N
 		


Ba

se
lin

e P
A

SI
, 	

N
o.

	
n 

(%
)	

Ba
se

lin
e P

A
SI

, 	
N

o.
		


n 

(%
)	

P 
or

 C
I	

Ba
se

lin
e P

A
SI

, 	
N

o.
		


n 

(%
)	

P 
or

 C
I	

		


O
ut

co
m

e		


W
k	

m
ea

n 
(m

ed
ia

n 
	

Ev
al

ua
bl

e		


m
ea

n 
(m

ed
ia

n	
Ev

al
ua

bl
e				





m

ea
n 

(m
ed

ia
n 

	E
va

lu
ab

le
	

					






or

 ra
ng

e)
			




 o
r r

an
ge

)	
 				





or

 ra
ng

e)
				






	
G

la
tt

 2
01

832
		


N

 =
 1

22
			




PB
O

 (N
 =

 1
4)

			


    
    

    
Bi

m
ek

iz
um

ab
 p

oo
le

d 
(N

 =
 1

08
)

	
N

C
T0

21
41

76
3 	

PA
SI

75
		


8	

N
R

	
5	

0 
(0

)	
N

R
	

55
		


15

 (1
00

)	
79

.6
-1

00
				





		


PA

SI
10

0		


8	
N

R
	

5	
0 

(0
)	

N
R

	
55

		


13
 (8

6.
7)

	
9.

6-
10

0				





		


PA
SI

75
		


20

	
N

R
	

5	
0 

(0
)	

N
R

	
55

		


15
 (1

00
)	

62
.1

-9
6.

3				





		


PA
SI

10
0		


20

	
N

R
	

5	
0 

(0
)	

N
R

	
55

		


11
  (

73
.3

)	
48

.0
-8

9.
1				





	

R
itc

hl
in

 2
02

033
		


N

 =
 2

06
 b			




PB
O

 (N
 =

 4
2)

			


Bi
m

ek
iz

um
ab

 1
60

 m
g Q

4W
 w

ith
 lo

ad
 (N

 =
 4

1)
 		

    
Bi

m
ek

iz
um

ab
 3

20
 m

g Q
4W

 (N
 =

 4
1)

	
BE

 A
C

T
IV

E	
PA

SI
75

		


12
	

N
R

	
28

	
2 

(7
)	

N
R

	
26

		


20
 (7

7)
	

< 
0.

00
01

	
N

R
	

26
		


19

 (7
3)

	
< 

0.
00

01
		


PA

SI
90

		


12
	

N
R

	
28

	
2 

(7
)	

N
R

	
26

		


14
 (5

4)
	

0.
00

1	
N

R
	

26
		


14

 (5
4)

	
0.

00
1

	
M

ea
se

 2
02

134
		


N

 =
 9

62
			




PB
O

 (N
 =

 3
22

)			


    
   B

RO
 1

40
 m

g Q
2W

 p
oo

le
d 

(N
 =

 3
18

)			


BR
O

 2
10

 m
g Q

2W
 p

oo
le

d 
(N

 =
 3

22
)

	
AM

VI
SI

O
N

-1/
	

PA
SI

75
		


16

	
7.

7 
(9

.0
)	

22
1	

10
.4

	
8.

6 
(1

0.
0)

	
22

0		


52
.4

	
≤ 

0.
00

01
	

7.
8 

(9
.3

)	
21

9		


75
.5

	
≤ 

0.
00

01
	

 A
M

VI
SI

O
N

-2	
PA

SI
90

		


16
	

7.
7 

(9
.0

) 	
22

1	
6.

1	
8.

6 
(1

0.
0)

	
22

0		


38
.5

	
≤ 

0.
00

01
	

7.
8 

(9
.3

)	
21

9		


58
.8

	
≤ 

0.
00

01
	

PO
O

LE
D

	
 P

A
SI

10
0		


16

	
7.

7 
 (9

.0
) 	

22
1	

3.
9	

8.
6 

 (1
0.

0)
	

22
0		


20

.7
	

≤ 
0.

00
01

	
7.

8 
 (9

.3
)	

21
9		


40

.8
	

≤ 
0.

00
01

		


PA
SI

75
		


24

	
7.

7 
 (9

.0
) 	

22
1	

9.
6	

8.
6 

 (1
0.

0)
	

22
0		


50

.5
	

≤ 
0.

00
01

	
7.

8 
 (9

.3
) 	

21
9		


70

.5
	

≤ 
0.

00
01

		


PA
SI

90
		


24

	
7.

7 
 (9

.0
) 	

22
1	

3.
8	

8.
6 

 (1
0.

0)
	

22
0		


36

.6
	

≤ 
0.

00
01

	
7.

8 
 (9

.3
)	

21
9		


57

.1
	

≤ 
0.

00
01

		


PA
SI

10
0		


24

	
7.

7 
 (9

.0
) 	

22
1	

1.
9	

8.
6 

 (1
0.

0)
	

22
0		


26

	
≤ 

0.
00

01
	

7.
8 

 (9
.3

)	
21

9		


48
.6

	
≤ 

0.
00

01
C

T
L

A
4-

Ig
i													



















	
M

ea
se

 2
01

735
		


N

 =
 4

24
			




PB
O

 (N
 =

 2
11

)			


    
    

    
  A

BA
 1

25
 m

g Q
W

 (N
 =

 2
13

)	
	

A
ST

R
A

EA
	

PA
SI

50
		


24

	
7.

2 
 (7

.8
)	

14
8	

19
.6

	
7.

4 
 (8

.0
)	

14
5		


26

.7
	

0.
14

				





		


PA
SI

75
		


24

	
7.

2 
 (7

.8
)	

14
8	

10
.1

	
7.

4 
 (8

.0
)	

14
5		


16

.4
	

N
R

				





N
ot

 al
l d

os
in

g r
eg

im
en

s m
ay

 in
cl

ud
e l

oa
di

ng
 d

os
es

. a  T
ild

ra
ki

zu
m

ab
 2

0 
m

g d
os

e (
no

. r
an

do
m

iz
ed

 =
 7

8)
 d

at
a n

ot
 sh

ow
n.

 b  B
im

ek
iz

um
ab

 1
60

 w
ith

ou
t l

oa
d 

(n
o.

 ra
nd

om
iz

ed
 =

 4
1)

 n
ot

 sh
ow

n.
 N

 is
 th

e t
ot

al
 n

o.
 o

f 
pa

tie
nt

s r
an

do
m

iz
ed

; n
o.

 el
ig

ib
le

 is
 th

e n
o.

 o
f e

lig
ib

le
 p

at
ie

nt
s (

≥ 
3%

 B
SA

 in
vo

lv
em

en
t a

t b
as

el
in

e)
 ra

nd
om

iz
ed

 to
 tr

ea
tm

en
t a

rm
; n

 (%
) i

s t
he

 n
o.

 o
f e

va
lu

ab
le

 p
at

ie
nt

s m
ee

tin
g e

nd
po

in
t; 

w
k 

is 
th

e w
ee

k 
at

 w
hi

ch
 

tim
ep

oi
nt

 th
e o

ut
co

m
e w

as
 p

er
fo

rm
ed

. A
BA

: a
ba

ta
ce

pt
; A

D
A

: a
da

lim
um

ab
; A

PR
: a

pr
em

ila
st

; A
ST

R
A

EA
: A

ct
iv

e P
so

ria
tic

 A
rt

hr
iti

s R
an

do
m

iz
ed

 T
ria

l; 
BR

O
: b

ro
da

lu
m

ab
; B

SA
: b

od
y s

ur
fa

ce
 ar

ea
; C

T
LA

4I
gi

: 
cy

to
to

xi
c 

T
 ly

m
ph

oc
yt

e-
as

so
ci

at
ed

 p
ro

te
in

 4
 im

m
un

og
lo

bu
lin

 in
hi

bi
to

r; 
C

Z
P:

 c
er

to
liz

um
ab

 p
eg

ol
; F

IL
G

O
: fi

lg
ot

in
ib

; G
O

L:
 g

ol
im

um
ab

; G
U

S:
 g

us
el

ku
m

ab
; I

L-
12

/2
3i

: i
nt

er
le

uk
in

 1
2/

23
 in

hi
bi

to
r; 

IL
-1

7i
: 

in
te

rle
uk

in
 1

7 
in

hi
bi

to
r (

in
cl

ud
es

 IL
-1

7 
A

 an
d 

F 
su

bt
yp

es
, a

nd
 re

ce
pt

or
 b

lo
ck

ad
e)

; I
L2

3i
: i

nt
er

le
uk

in
-2

3 
in

hi
bi

to
r; 

IV
: i

nt
ra

ve
no

us
; I

X
E:

 ix
ek

iz
um

ab
; J

A
K

i: 
Ja

nu
s k

in
as

e i
nh

ib
ito

r; 
M

T
X

: m
et

ho
tr

ex
at

e;
 N

R
: n

ot
 

re
po

rt
ed

; O
PA

L:
 O

pa
l P

so
ria

tic
 A

rt
hr

iti
s T

ria
l; 

PA
LA

C
E:

 P
so

ria
tic

 A
rt

hr
iti

s L
on

g-
te

rm
 A

ss
es

sm
en

t o
f C

lin
ic

al
 E

ffi
ca

cy
; P

A
SI

: P
so

ria
sis

 A
re

a 
an

d 
Se

ve
rit

y 
In

de
x;

 P
A

SI
10

0:
 1

00
%

 im
pr

ov
em

en
t i

n 
PA

SI
 sc

or
e 

fro
m

 b
as

el
in

e;
 P

A
SI

75
: 7

5%
 im

pr
ov

em
en

t i
n 

PA
SI

 sc
or

e f
ro

m
 b

as
el

in
e;

 P
A

SI
90

: 9
0%

 im
pr

ov
em

en
t i

n 
PA

SI
 sc

or
e f

ro
m

 b
as

el
in

e;
 P

BO
: p

la
ce

bo
; P

D
E4

i: 
ph

os
ph

od
ie

st
er

as
e-

4 
in

hi
bi

to
r; 

Ps
A

: p
so

ria
tic

 ar
th

rit
is;

 
Q

12
W

: e
ve

ry
 1

2 
w

ee
ks

; Q
2W

: e
ve

ry
 2

 w
ee

ks
; Q

4W
: e

ve
ry

 4
 w

ee
ks

; Q
8W

: e
ve

ry
 8

 w
ee

ks
; Q

D
: d

ai
ly

; Q
W

: e
ve

ry
 w

ee
k;

 R
C

T
: r

an
do

m
iz

ed
 co

nt
ro

lle
d 

tr
ia

l; 
R

Z
B

: r
isa

nk
iz

um
ab

; S
C

: s
ub

cu
ta

ne
ou

s; 
SE

A
M

-P
sA

: 
St

ud
y o

f E
ta

ne
rc

ep
t a

nd
 M

et
ho

tr
ex

at
e i

n 
Su

bj
ec

ts
 w

ith
 P

so
ria

tic
 A

rt
hr

iti
s; 

SE
C

: s
ec

uk
in

um
ab

; T
IL

: t
ild

ra
ki

zu
m

ab
; T

N
Fi

: t
um

or
 n

ec
ro

sis
 fa

ct
or

 in
hi

bi
to

r; 
T

O
F:

 to
fa

ci
tin

ib
; T

Y
K

2i
: t

yr
os

in
e k

in
as

e 2
 in

hi
bi

to
r; 

U
PA

: u
pa

da
ci

tin
ib

; U
ST

: u
st

ek
in

um
ab

.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


137Callis Duffin et al

Ta
bl

e 2
. E

ffi
ca

cy
 d

at
a a

nd
 th

er
ap

eu
tic

 eff
ec

t b
y c

la
ss

 o
f r

an
do

m
iz

ed
 h

ea
d-

to
-h

ea
d 

tr
ia

ls 
of

 P
sA

, f
ro

m
 2

01
3 

to
20

21
. 

    
    

    
    

    
Th

er
ap

eu
tic

 C
la

ss
		

    
    

    
    

    
    

N
o.

 E
lig

ib
le

 (I
nt

er
ve

nt
io

n 
1)

			



  N

o.
 E

lig
ib

le
 (I

nt
er

ve
nt

io
n 

2)
			




N
o.

 E
lig

ib
le

 (I
nt

er
ve

nt
io

n 
3)

	
A

ut
ho

r a
nd

 		


N
 		


Ba

se
lin

e P
A

SI
: m

ea
n 

	
N

o.
 	

n 
(%

)	
Ba

se
lin

e P
A

SI
:	

N
o.

 	
n 

(%
)	

P 
	

Ba
se

lin
e P

A
SI

:	
N

o.
 	

n 
(%

)	
P

St
ud

y	
O

ut
co

m
e		


W

k	
(m

ed
ia

n 
or

 ra
ng

e)
	

Ev
al

ua
bl

e		


 m
ea

n 
(m

ed
ia

n 
	

Ev
al

ua
bl

e			



 m

ea
n 

(m
ed

ia
n 

	
Ev

al
ua

bl
e

							









or

 ra
ng

e)
				





or

 ra
ng

e)
					





							










	
			




M
ea

se
 2

01
936

SP
IR

IT
-H

2H
		


N

 =
 5

66
		 

    
    

    
    

    
    

A
D

A
 4

0 
m

g Q
2W

 (N
 =

 2
83

)			



IX

E 
80

 m
g Q

4W
 (N

 =
 2

83
)						








	

PA
SI

75
		


24

	
7.

7 
(7

.3
)	

28
3	

19
5 

(6
8.

9)
	

7.
9 

(8
.7

)	
28

3	
22

7 
(8

0.
2)

	
0.

00
2				





	

PA
SI

90
		


24

	
7.

7 
(7

.3
)	

28
3	

15
8 

(5
5.

8)
	

7.
9 

(8
.7

)	
28

3	
20

3 
(7

1.
7)

	
< 

0.
00

1				





	
PA

SI
10

0		


24
	

7.
7 

(7
.3

)	
28

3	
13

2 
(4

6.
6)

	
7.

9 
(8

.7
)	

28
3	

17
0 

(6
0.

1)
	

0.
00

1				





M
cI

nn
es

 2
02

037

EX
C

EE
D

		


N
 =

 8
53

		 
    

    
    

    
    

    
A

D
A

 4
0 

m
g Q

2W
 (N

 =
 4

27
)			




SE
C

 3
00

 m
g Q

4W
 (N

 =
 4

26
)						








	

PA
SI

75
		


52

	
10

	
20

2	
61

	
10

.6
	

21
5	

79
	

0.
00

02
				





	

PA
SI

10
0		


52

	
10

	
20

2	
30

	
10

.6
	

21
5	

46
	

0.
00

07
				





A

ra
uj

o 
20

19
38

EC
LI

PS
A

		


N
 =

 4
7		

    
    

    
    

    
  U

ST
 4

5/
90

 m
g Q

12
W

 (N
 =

 2
3)

			



T

N
Fi

 (N
 =

 2
4)

							









	

PA
SI

90
		


12

	
3 

(6
.6

)	
N

R
	

86
	

2.
8 

(3
.6

)	
N

R
	

29
	

< 
0.

00
01

				





	
PA

SI
10

0		


12
	

3 
(6

.6
)	

N
R

	
59

	
2.

8 
(3

.6
)	

N
R

	
29

	
0.

04
				





M

ea
se

 2
01

939

SE
A

M
-P

sA
		


N

 =
 8

51
		 

    
    

    
    

    
    

    
   M

T
X

 Q
W

 (N
 =

 2
84

)			



ET

N
 5

0 
m

g Q
W

 (N
 =

 2
84

)			


ET
N

 5
0 

m
g Q

W
 +

 M
T

X
 (N

 =
 2

83
)			


	

sP
G

A
 0

/1
		


24

	
2.

9 
± 

0.
1	

17
8	

11
8 

(6
6.

3)
	

2.
9 

± 
0.

1	
16

6	
12

0 
(7

2.
3)

	
0.

4	
2.

9 
± 

0.
1	

16
1	

12
5 

(7
7.

6)
	

0.
02

C
oa

te
s 2

01
540

T
IC

O
PA

		


N
 =

 2
07

		 
    

    
    

    
    

    
 S

ta
nd

ar
d 

co
nt

ro
l (

N
 =

 1
05

)			



T

ig
ht

 co
nt

ro
l (

N
 =

 1
01

)							








	
PA

SI
75

		


48
	

2.
5	

81
	

27
 (3

3)
	

2.
6	

75
	

44
 (5

9)
	

0.
00

2				





N
 is

 th
e t

ot
al

 n
o.

 o
f p

at
ie

nt
s r

an
do

m
iz

ed
; n

o.
 el

ig
ib

le
 re

pr
es

en
ts

 n
o.

 o
f e

va
lu

ab
le

 p
at

ie
nt

s (
≥ 

3%
 B

SA
 in

vo
lv

em
en

t a
t b

as
el

in
e)

 ra
nd

om
iz

ed
 to

 tr
ea

tm
en

t a
rm

; n
 (%

) i
s t

he
 n

o.
 o

f e
va

lu
ab

le
 p

at
ie

nt
s m

ee
tin

g e
nd

po
in

t; 
w

k 
is 

th
e 

w
ee

k 
at

 w
hi

ch
 ti

m
ep

oi
nt

 th
e 

ou
tc

om
e 

w
as

 p
er

fo
rm

ed
. A

D
A

: a
da

lim
um

ab
; E

C
LI

PS
A

: E
nt

he
sia

l C
le

ar
an

ce
 in

 P
so

ria
tic

 A
rt

hr
iti

s; 
ET

N
: e

ta
ne

rc
ep

t; 
IX

E:
 ix

ek
iz

um
ab

; M
T

X
: m

et
ho

tr
ex

at
e;

 N
R

: n
ot

 
re

po
rt

ed
; P

A
SI

: P
so

ria
sis

 A
re

a a
nd

 S
ev

er
ity

 In
de

x;
 P

A
SI

10
0:

 1
00

%
 im

pr
ov

em
en

t i
n 

PA
SI

 sc
or

e f
ro

m
 b

as
el

in
e;

 P
A

SI
75

: 7
5%

 im
pr

ov
em

en
t i

n 
PA

SI
 sc

or
e f

ro
m

 b
as

el
in

e;
 P

A
SI

90
: 9

0%
 im

pr
ov

em
en

t i
n 

PA
SI

 sc
or

e 
fro

m
 b

as
el

in
e;

 Q
12

W
: e

ve
ry

 1
2 

w
ee

ks
; Q

2W
: e

ve
ry

 2
 w

ee
ks

; Q
4W

: e
ve

ry
 4

 w
ee

ks
; Q

W
: e

ve
ry

 w
ee

k;
 S

EA
M

-P
sA

: S
tu

dy
 o

f E
ta

ne
rc

ep
t a

nd
 M

et
ho

tr
ex

at
e i

n 
Su

bj
ec

ts
 w

ith
 P

so
ria

tic
 A

rt
hr

iti
s; 

SE
C

: s
ec

uk
in

um
ab

; 
sP

G
A

: s
ta

tic
 p

hy
sic

ia
n 

gl
ob

al
 as

se
ssm

en
t; 

T
IC

O
PA

: T
ig

ht
 C

on
tr

ol
 o

f P
so

ria
tic

 A
rt

hr
iti

s; 
T

N
Fi

: t
um

or
 n

ec
ro

sis
 fa

ct
or

 in
hi

bi
to

r; 
U

ST
: u

st
ek

in
um

ab
.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


138 GRAPPA skin domain

Ta
bl

e 3
. C

om
pa

ris
on

 o
f p

ot
en

tia
l l

im
ita

tio
ns

 w
he

n 
ev

al
ua

tin
g c

ut
an

eo
us

 p
so

ria
sis

 in
 tr

ia
ls 

w
ith

 p
at

ie
nt

s w
ith

 p
so

ria
sis

 vs
 P

sA
.

Va
ria

bl
e o

r F
ac

to
r 	

Ps
or

ia
sis

 T
ria

ls	
Ps

A
 T

ria
ls	

Po
te

nt
ia

l R
isk

 o
f B

ia
s

Pr
im

ar
y e

nd
po

in
t	

Ps
or

ia
sis

 se
ve

rit
y e

nd
po

in
t (

eg
, %

 re
ac

hi
ng

 	
R

he
um

at
ol

og
ic

 en
dp

oi
nt

 (e
g,

 %
 re

ac
hi

ng
 A

C
R

20
	

D
iff

er
en

ce
s i

n 
sta

tis
tic

al
 m

et
ho

do
lo

gi
es

 o
f e

va
lu

at
in

g 
	

PA
SI

75
 o

r c
le

ar
/a

lm
os

t c
le

ar
 co

m
pa

re
d 

to
 P

BO
)	

 co
m

pa
re

d 
to

 P
BO

)	
pr

im
ar

y a
nd

 se
co

nd
ar

y e
nd

po
in

ts
 

Ba
se

lin
e p

so
ria

sis
 se

ve
rit

y	
M

od
er

at
e-

se
ve

re
 (P

A
SI

12
, B

SA
 1

0%
, a

nd
 sP

G
A

 ≥
 	

Pr
es

en
ce

 o
r h

ist
or

y o
f p

la
qu

e p
so

ria
sis

	
M

ed
ian

 b
as

eli
ne

 P
A

SI
 sc

or
es

 in
 m

ild
-m

od
er

at
e r

an
ge

,
	

3 
or

 m
od

er
at

e)
 	

 	
aff

ec
tin

g v
al

id
ity

 (s
en

sit
iv

ity
 to

 ch
an

ge
) o

f m
et

ric
s l

ik
e P

A
SI

In
cl

us
io

n 
of

 p
at

ie
nt

s i
n 

	
A

ll 
ra

nd
om

iz
ed

 p
at

ie
nt

s i
nc

lu
de

d 
in

 an
al

ys
is	

So
m

e r
an

do
m

iz
ed

 p
at

ie
nt

s e
xc

lu
de

d 
in

 an
al

ys
is 

if 
	

Po
te

nt
ia

l i
nc

on
sis

te
nc

y
an

al
ys

is		


ba
se

lin
e i

nv
ol

ve
m

en
t i

s <
 3

%
 B

SA
C

on
co

m
ita

nt
 th

er
ap

ie
s	

W
as

ho
ut

s r
eq

ui
re

d 
fo

r a
ll 

D
M

A
R

D
s/

sy
st

em
ic

 	
C

on
co

m
ita

nt
 M

T
X

, p
re

dn
iso

ne
, o

r o
th

er
 cs

D
M

A
R

D
	

Im
pr

ec
isi

on
: s

m
al

l p
er

ce
nt

ag
e o

f p
at

ie
nt

s m
ay

 re
ac

h
	

im
m

un
om

od
ul

at
or

y a
ge

nt
s (

eg
, M

T
X

 o
r p

re
dn

iso
ne

) 	
 fr

eq
ue

nt
ly

 al
lo

w
ed

 if
 o

n 
sta

bl
e d

os
es

	
PA

SI
75

, a
ffe

ct
in

g e
ffe

ct
 si

ze
 an

d 
co

nfi
de

nc
e i

n 
eff

ec
t

Ty
pi

ca
l e

ffi
ca

cy
 as

se
ss

or
	

Tr
ai

ne
d 

de
rm

at
ol

og
ist

	
Tr

ai
ne

d 
rh

eu
m

at
ol

og
ist

	
Im

pr
ec

isi
on

: p
ot

en
tia

l r
isk

 o
f i

nt
er

ra
te

r o
r i

nt
ra

ra
te

r 
			




re
lia

bi
lit

y
Ph

en
ot

yp
e d

iff
er

en
ce

s	
Pl

aq
ue

 p
so

ria
sis

, t
yp

ic
al

ly
 w

ith
ou

t m
od

er
at

e-
to

-se
ve

re
 	

Pl
aq

ue
 p

so
ria

sis
 w

ith
 m

od
er

at
e-

se
ve

re
 P

sA
 	

Pl
aq

ue
 p

so
ria

sis
 m

ay
 b

e b
io

lo
gi

ca
lly

 d
iff

er
en

t i
n 

pa
tie

nt
s 

	
Ps

A
		


w

ith
 P

sA
Ps

or
ia

sis
 m

or
ph

ol
og

y 	
Pl

aq
ue

, p
rim

ar
ily

 o
n 

tr
un

k 
an

d 
ex

tr
em

iti
es

	
Pl

aq
ue

, b
ut

 m
ay

 h
av

e i
nc

re
as

ed
 p

re
va

len
ce

 o
f n

ai
l, 

	
Im

pr
ec

isi
on

 an
d 

in
co

ns
ist

en
cy

: m
or

ph
ol

og
y o

f p
laq

ue
 p

so
ria

sis
di

ffe
re

nc
es

		


sc
alp

, p
alm

op
lan

ta
r, 

in
te

rtr
ig

in
ou

s i
nv

ol
ve

m
en

t	
on

 th
e t

ru
nk

 an
d 

ex
tre

m
iti

es
 d

iff
er

s f
ro

m
  in

te
rtr

ig
in

ou
s o

r 
			




pa
lm

op
lan

ta
r, 

aff
ec

tin
g P

A
SI

 m
et

ric
s o

f i
nd

ur
at

io
n,

 sc
ale

, a
nd

			



er

yt
he

m
a, 

or
 re

sp
on

siv
en

es
s t

o 
 th

er
ap

y

A
C

R2
0:

 A
m

er
ica

n 
C

ol
leg

e o
f R

he
um

at
ol

og
y c

rit
er

ia 
of

 >
 20

%
 im

pr
ov

em
en

t s
in

ce
 ba

se
lin

e;
 B

SA
: b

od
y s

ur
fa

ce
 ar

ea
; c

sD
M

A
RD

: c
on

ve
nt

io
na

l s
yn

th
et

ic 
di

se
as

e-
m

od
ify

in
g a

nt
irh

eu
m

at
ic 

dr
ug

s; 
D

M
A

RD
: d

ise
as

e-
m

od
ify

in
g 

an
tir

he
um

at
ic 

dr
ug

s; 
M

T
X

: m
et

ho
tre

xa
te

; P
A

SI
: P

so
ria

sis
 A

re
a a

nd
 S

ev
er

ity
 In

de
x;

 P
A

SI
75

: ≥
 7

5%
 im

pr
ov

em
en

t o
f P

A
SI

 si
nc

e b
as

eli
ne

; P
BO

: p
lac

eb
o;

 P
sA

: p
so

ria
tic

 ar
th

rit
is;

 sP
G

A
: s

ta
tic

 p
hy

sic
ian

 gl
ob

al 
as

se
ssm

en
t.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


139Callis Duffin et al

·	 Deucravacitinib. Deucravacitinib is a TYK2i that was inves-
tigated in 1 phase II, double-blind, placebo-controlled trial.13 At 
week 16, significantly more patients on deucravacitinib achieved 
PASI75 (42% on 6 mg/day and 60% on 12 mg/day) compared to 
PBO (20%).
TNFi. TNFi are well known to be efficacious for cutaneous 
PsO and PsA, and as a class, have been considered to have 
high-quality data supporting “strong recommendation for” 
classification in prior studies. Three new placebo-controlled 
RCTs were published between 2013 and 2021 (RAPID-PsA,  
GO-VIBRANT, GO-DACT).14-16

·	 CZP. CZP is a pegylated Fab’ fragment of a humanized 
monoclonal antibody that inhibits TNF. The RAPID-PsA study 
assessed the efficacy of CZP vs PBO in nonbiologic-naïve 
patients with active PsA.14 By week 24, more patients on 
CZP met PASI75 (62.2% on 200 mg every 2 weeks [Q2W] 
and 62.5% on 400 mg [Q4W] compared to PBO (15.1%). 
·	 GOL. Two studies were found for GOL, a human monoclonal 
antibody TNFi, available in either subcutaneous (SC) or intra-
venous (IV) formulations. The GO-VIBRANT study assessed 
efficacy of GOL (2 mg/kg IV, given day 1, week 4, then every 8 
weeks) and found significantly more patients on GOL reached 
> PASI75 by week 24, as shown in Table 1.15 The GO-DACT 
study compared the efficacy of GOL 50 mg SC every 4 weeks 
with MTX-to-MTX monotherapy for patients with PsA with 
dactylitis, but did not find a significant difference by week 12 or 
week 24.16

·	 ADA. ADA, a human monoclonal antibody TNFi, was 
previously reported as having high-quality data in phase III 
trials for PsA.2 Statistically more patients on ADA in OPAL 
Broaden and SELECT-PsA1 studies met PASI75 compared to 
PBO (Table 1).9,11

IL-12/23i.
·	 UST. UST is a human monoclonal antibody that binds to the 
p40 subunit of both IL-12 and IL-23. We reviewed 2 studies of 
UST for PsA: PSUMMIT 1 and PSUMMIT 2.18,19 Both studies 
included patients with inadequate response to csDMARDs, 
and the PSUMMIT 1 population was also biologic-naïve. In 
PSUMMIT 1, more patients reached PASI75 by week 24 at 
both doses (57.2% on 45 mg and 62.4% on 90 mg, given day 
1, week 4, then every 12 weeks) compared to PBO (11%).18 In 
the PSUMMIT 2 study, significantly more patients on either 45 
mg or 90 mg reached PASI75 (51.3% and 55.6%, respectively, 
P < 0.001) compared to PBO (5%).19

IL-23i.
·	 GUS. GUS is a human monoclonal antibody that binds to the 
p19 subunit of IL-23. Three studies of GUS were reviewed.20-22 In 
a phase II trial of GUS (100 mg every 8 weeks), statistically more 
patients met PASI75/90/100 by week 24 compared to PBO.20 
The phase III DISCOVER-1 and DISCOVER-2 studies, which 
evaluated efficacy of GUS (100 mg every 4 weeks or 100 mg 
every 8 weeks), found that statistically more patients in both 
dosing regimens met PASI75/90/100 by week 24 compared to 
PBO.21,22

·	 RZB. RZB is a human monoclonal antibody that binds to the 
p19 subunit of IL-23. Two phase III studies reporting results of 

RZB were included.23,24 The KEEPsAKE 1 study found signifi-
cantly more patients on RZB (150 mg at weeks 0, 4, and 16) 
reached PASI90 by week 16 vs PBO (52.3% and 9.9%, respec-
tively).23 In KEEPsAKE-2 (150 mg vs PBO, given weeks 0, 4, 
16, then every 12 weeks), statistically more patients met PASI90 
at week 24 compared to patients on PBO (55% vs 10.2%, 
P < 0.001).24

·	 TIL. TIL is a human monoclonal antibody that binds to 
the p19 subunit of IL-23. A 52-week phase III study reporting 
results of 4 doses of TIL (20 mg every 12 weeks, 100 mg every 12 
weeks, 200 mg every 4 weeks, 200 mg every 12 weeks) vs PBO 
was reviewed.25 All 4 doses were significantly more effective than 
PBO in reaching PASI75/90/100 by week 24 (only data for 100 
and 200 mg doses shown; Table 1).25

IL-17i.
·	 IXE. IXE is a recombinant humanized immunoglobulin 
G4-κ-monoclonal antibody that selectively binds and neutralizes 
IL-17A. We reviewed 2 studies of IXE (SPIRIT-P1 and SPIR-
IT-P2).17,26 SPIRIT-P1 is a phase III study that evaluated 2 SC 
dosing regimens (IXE 80 mg every 4 weeks or every 2 weeks) 
compared to PBO and an active comparator, ADA.17 By week 
24, significantly more patients on either dose regimen of IXE 
reached PASI75/90/100 compared to PBO. A slightly better 
response was seen when IXE was given every 2 weeks (79.7% 
reached PASI75) compared to IXE given every 4 weeks (71.2% 
reached PASI75). The SPIRIT-P2 study compared IXE 80 mg 
given every 4 weeks or every 2 weeks to PBO and found statisti-
cally higher proportions of patients in both IXE arms that met 
PASI75/90/100 at week 24 compared to PBO.26

·	 SEC. We reviewed 5 RCTs (FUTURE 1-5 trials) that evalu-
ated the efficacy of SEC, an IL-17A inhibitor, at week 16 or week 
24.27-31 FUTURE 1 found more patients met PASI75 (64.8% on 
75 mg and 61.1% on 150 mg, P < 0.001 for both doses) compared 
to PBO (8.3%).27 In FUTURE 2, statistically more patients on 
150 mg (48%, P = 0.002) and 300 mg (63%, P < 0.001) met 
PASI75 compared to PBO (16%); statistical significance was not 
met in patients on 75 mg (28%, P = 0.16).28 Comparable results 
were seen in FUTURE 3 for the 150 mg dose, although response 
to the 300 mg dose was numerically lower (33.9%), as shown 
in Table 1.29 FUTURE 4 and FUTURE 5 trials compared effi-
cacy of 150 mg and 300 mg with and without loading doses.30,31 
In FUTURE 5, the 300 mg arm with loading had the highest 
proportion numerically of patients achieving PASI75 (70%).31

·	 Bimekizumab. Bimekizumab is a monoclonal antibody that 
neutralizes both IL-17A and IL-17F and has been studied in 
both PsO and PsA populations. A phase Ib dose-ranging study 
showed all patients on bimekizumab reached PASI75 by week 
8 compared to none on PBO.32 A phase IIb study evaluating 4 
doses of bimekizumab (BE ACTIVE) demonstrated a statisti-
cally greater proportion of patients in all treatment arms achieved 
PASI75 by week 12 compared to PBO (45% on 16 mg, 64% on 
160 mg, 77% on 160 mg, 73% on 320 mg, 7% on PBO).33

·	 BRO. BRO is a human monoclonal antibody that binds to 
the IL-17 receptor subunit A (IL-17RA) blocking the action 
of multiple IL-17 family proinflammatory cytokines. The 
pooled results of 2 studies (AMVISION-1 and AMVISION-2) 
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showed a significantly higher proportion of patients achieved 
PASI75/90/100 in both the 140 mg and 210 mg doses by either 
week 16 or week 24 compared to PBO.34

CTLA4-Igi.
·	 ABA. ABA, a CTLA4-Igi, is prescribed for PsA, and 1 trial 
(Active Psoriatic Arthritis Randomized Trial [ASTRAEA]) was 
reviewed.35 By week 24, a similar proportion of patients on ABA 
(16.4%, P = 0.14) met PASI75 compared with PBO (10.1%).35

Head-to-head trials. We reviewed 5 studies that compared a ther-
apeutic agent to 1 or more active comparators without a PBO 
arm (head-to-head; Table 2).36-40

·	 IL-17Ai vs TNFi. Two head-to-head studies compared 
the efficacy of an IL-17Ai to a TNFi (SPIRIT-H2H and 
EXCEED).36,37 The SPIRIT-H2H study compared IXE (80 mg 
every 4 weeks) to ADA (40 mg every 2 weeks) in patients with 
PsA who were naïve to biologics, with a primary endpoint 
of simultaneous achievement of ≥ 50% improvement from 
baseline in the ACR criteria (ACR50) and PASI100. Fewer 
patients on ADA met PASI75 by week 24 (68.9%) compared 
to IXE (80.2%, P = 0.002).36 The EXCEED study compared 
SEC (300 mg every 4 weeks) to ADA (40 mg every 2 weeks) 
in biologic-naïve patients with PsA. At week 52, its combined 
endpoint of ACR50 and PASI100 was met by 31% receiving 
SEC vs 19% receiving ADA (P = 0.009; data not shown).37

·	 IL-12/23i vs TNFi. The Enthesial Clearance in Psoriatic 
Arthritis (ECLIPSA) trial was designed as a randomized, open-
label study to compare efficacy of UST to TNFi for enthesitis.38 
Significantly more patients on UST met PASI90 by week 12 
(86%, P < 0.001) compared to those on a TNFi (29%). Asses-
sors were blinded to drug assignment. It is unclear if evaluable 
patients had ≥ 3% BSA at baseline.
·	 MTX vs ETN. The SEAM-PsA trial compared the efficacy of 
MTX oral monotherapy vs ETN 50 mg weekly (monotherapy 
or combined with MTX) for 24 weeks.39 This study’s primary 
skin endpoint was a sPGA clear (0) or almost clear (1); PASI was 
not done.39 For patients with ≥ 3% BSA, more patients on the 
combination treatment (MTX + ETN) reported clear/almost 
clear (77.6%, P = 0.02) compared to either MTX monotherapy 
(66.3%) or ETN monotherapy (72.3%).
·	 Tight control vs standard of care. The TICOPA study evaluated 
the efficacy of a tight control regimen vs standard of care for a 
variety of treatments for patients who were naïve to DMARDs.40 
Those randomized to tight control followed a protocol guiding 
escalation of therapy to achieve minimal disease activity criteria. 
At week 48, significantly more (44/75, 59%, P = 0.02) patients 
in the tight control arm achieved PASI75 compared to (27/81, 
33%) the control arm.40

DISCUSSION
The objective of this literature review was to summarize and 
evaluate the current quality of evidence supporting the efficacy 
of therapies for cutaneous PsO in the PsA population published 
since the 2015 GRAPPA treatment recommendations update.2 
Our review and recommendations (Table 4) support the use 
of PDE4i, JAKi/TYK2i, TNFi, IL-12/23i, IL-23i, and IL-17i 
for cutaneous PsO in patients with PsA; however, we could 

not recommend CTLA4-Igi. These findings are consistent 
with large systematic reviews and society guidelines for moder-
ate-severe PsO.46-50 Additionally, there were a limited number of 
non–placebo-controlled high-quality trials supporting the ther-
apeutic benefit of IL-17i and IL-23i over TNFi.36-39 Differences 
in efficacy were seen by different doses and dosing regimens 
within the same type of treatments.
	 Assessment of data quality using GRADE methodology for 
PsO efficacy in the PsA population had several inherent chal-
lenges, as summarized in Table 3. Rather than treating these as 
biases that would affect individual study quality rating, they 
were treated as systematic limitations to all PsA RCTs where 
PsO efficacy is reported. Placebo-controlled RCTs with active 
comparators, head-to-head trials, and network metaanalyses of 
plaque PsO are available, and may be more relevant, to clinicians 
making therapeutic decisions when plaque PsO is active and 
warrants systemic therapy.46,48,49 This review, and the GRAPPA 
treatment recommendations, are not intended to inform order of 
therapy (eg, first-, second-, third-line). Clinicians addressing skin 
disease must use many variables including extent, morphology, 
location, failure of other therapies, comorbidities, clinical judg-
ment, patient preference, availability, administration, cost, and 
other factors to select the appropriate therapy for the skin. In 
patients who have both PsO and PsA, therapeutic decision 
making ideally occurs as a collaborative, interdisciplinary process 
between dermatologists, rheumatologists, the patient, and other 
specialists as indicated.
	 For future iterations of GRAPPA treatment recommenda-
tions, more in-depth reviews should be conducted to provide 
further insight to clinicians caring for patients with PsA. Data 
from subphenotypes seen more commonly in patients with PsA 
(eg, inverse/genital, scalp, palmoplantar plaque, or pustular 
PsO) might be valuable, even if sourced from primarily psoriatic 
patient populations.
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