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Abstract

Background Tofacitinib is an oral Janus kinase inhibitor for the treatment of psoriatic arthritis (PsA). This post hoc
analysis assessed tofacitinib efficacy on enthesitis by baseline location and severity, and impact on disease activity
and patient-reported outcomes (PROs), in patients with PsA.

Methods Data were pooled from two phase 3 studies (NCT01877668/NCT01882439) in patients with PsA receiving
tofacitinib 5 or 10 mg twice daily to month (M)6 or placebo to M3. Endpoints were: change from baseline in Leeds
Enthesitis Index (LEl) or Spondyloarthritis Research Consortium of Canada Enthesitis Index (SPARCC); proportions

of patients with enthesitis, relapsed enthesitis after resolution, de novo enthesitis, low disease activity (LDA) or remis-
sion (minimal disease activity/very low disease activity; Psoriatic Arthritis Disease Activity Score; Disease Activity Index
for Psoriatic Arthritis, and Composite Psoriatic Disease Activity in Psoriatic Arthritis); and PROs (Functional Assessment
of Chronic Iliness Therapy-Fatigue [FACIT-F] total and arthritis pain Visual Analog Scale scores). Descriptive statistics
were generated by visit and treatment. Change from baseline in PROs was evaluated by multivariate linear regression.

Results Seven hundred ten patients from two studies were included: 479 had LEI > 0; 545 had SPARCC >0; and 136 had
LEI=0and SPARCC=0 at baseline. At baseline, among patients with LEI >0 or SPARCC> 0, mean LEl and SPARCC
across treatments and enthesitis locations/severities ranged from 1.0-4.4 and 1.3-9.4, respectively. Across several
baseline enthesitis locations/severities, changes from baseline in LEl and SPARCC up to M3 were greater with tofacitinib
(-2.0-0.4 and -3.5-0.2) vs placebo (-0.9-0.4 and -1.5-1.1). Enthesitis at M6 was more common in patients with greater
baseline enthesitis severity. At M6, < 40% of patients with baseline LEI >0 or SPARCC >0 whose enthesitis had resolved
by M1/M3 experienced a relapse, and < 14% of patients with baseline LEI=0 and SPARCC=0 had de novo enthesitis.
LDA/remission rates generally increased with tofacitinib over time. Baseline LE| location was significantly associated
with change from baseline in arthritis pain score, while baseline SPARCC severity was significantly associated with
change from baseline in FACIT-F total and arthritis pain scores.

Conclusion Tofacitinib treatment resulted in improvements in enthesitis in patients with PsA, regardless of baseline
location or severity.

Trial registration NCT01877668;NCT01882439.
Keywords Enthesitis, Patient-reported outcomes, Psoriatic arthritis, Spondyloarthritis, Tofacitinib

*Correspondence:

Philip J. Mease

pmease@philipmease.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13075-023-03108-5&domain=pdf

Mease et al. Arthritis Research & Therapy (2023) 25:153

a LEI

@ Lateral epicondyle
humerus

@ Medial femoral condyle

\' @ Achilles tendon
insertion

Page 2 of 13

b SPARCC

@ Supraspinatus insertion
F into greater tuberosity
Upper  of humerus
sﬂesL@ Lateral epicondyle humerus
@ Medial epicondyle humerus
— @ Greater trochanter
@ Quadriceps insertion into
superior border of patella
(@ Patellar ligament insertion
into inferior pole of patella
or tibial tubercle
(assessed as one site)
@ Achilles tendon insertion
into calcaneum
— @ Plantar fascia insertion
into calcaneum

Fig. 1 Enthesitis sites evaluated by LEI or SPARCC. LEI, Leeds Enthesitis Index; SPARCC, Spondyloarthritis Research Consortium of Canada Enthesitis
Index. Adapted from Mease PJ, et al. J Rheumatol. 2017;44:599-608. Reproduced with permission

Background
Psoriatic arthritis (PsA) is a chronic inflammatory dis-
ease with musculoskeletal and dermatologic manifesta-
tions [1]. Enthesitis, defined as inflammation where the
tendon, ligament, or joint capsule insert in the bone,
has been reported in 35-50% of patients with PsA [2].
Enthesitis has been associated with greater PsA disease
activity [3, 4]. Moreover, enthesitis severity has been
associated with radiographic peripheral and axial joint
damage [5]. Patients with vs without enthesitis gener-
ally reported worse functional status, greater fatigue and
pain, and reduced work productivity [3, 4]. When decid-
ing on treatment strategies for PsA, enthesitis has been
recognized as an important domain to be considered [6].
Tofacitinib is an oral Janus kinase inhibitor for the
treatment of PsA. Efficacy and safety of tofacitinib 5 mg
twice daily (BID; recommended dosage) [7, 8] and 10 mg
BID have been demonstrated in two phase 3 studies of
patients with active PsA [9, 10], and in an open-label,
long-term extension study [11]. In the two phase 3 stud-
ies, tofacitinib treatment was associated with greater
improvements in enthesitis vs placebo by month 3 [9, 10].
In this post hoc analysis, the effects of tofacitinib on
enthesitis, its impact on PsA disease activity, and patient-
reported outcomes (PROs) in patients with vs without
enthesitis at baseline, were further evaluated. Develop-
ment of de novo enthesitis was also investigated.

Patients and methods

Study design

This post hoc analysis included pooled data from two
phase 3 studies of tofacitinib for the treatment of active
PsA: OPAL Broaden (NCTO01877668) [9] and OPAL
Beyond (NCT01882439) [10]. Details of these trials have
been reported previously [9, 10].

OPAL Broaden was a 12-month study of tofacitinib in
tumor necrosis factor inhibitor (TNFi)-naive patients
with an inadequate response to a conventional synthetic
disease-modifying antirheumatic drug (csDMARD).
Patients received tofacitinib 5 or 10 mg BID, adalimumab
40 mg subcutaneous injection once every 2 weeks, or pla-
cebo (advancing to tofacitinib 5 or 10 mg BID at month
3) [9]. OPAL Beyond was a 6-month study of tofacitinib
in patients with an inadequate response to TNFi. Patients
received tofacitinib 5 or 10 mg BID or placebo (advanc-
ing to tofacitinib 5 or 10 mg BID at month 3) [10]. In
both studies, patients also received a stable background
dose of a single csDMARD.

This post hoc analysis included patients receiving
tofacitinib 5 or 10 mg BID to month 6, or placebo to
month 3.

Both studies were conducted in accordance with Good
Clinical Practice and the Declaration of Helsinki. The
study protocols were reviewed and approved by the Insti-
tutional Review Boards and/or an Independent Ethics
Committee at each study center, and all patients provided
written, informed consent.

Assessment

In OPAL Broaden and Beyond, presence of enthesitis
in patients was determined at baseline, and at months
1, 3, and 6, by a blinded, qualified assessor using the
Leeds Enthesitis Index (LEI) [12] and Spondyloarthri-
tis Research Consortium of Canada Enthesitis Index
(SPARCC) [13]. To generate LEI scores, three bilateral
enthesitis sites were assessed for tenderness: lateral epi-
condyle humerus, medial femoral condyle, and Achilles
tendon insertion (Fig. 1a). To generate SPARCC scores,
eight bilateral enthesitis sites were assessed for tender-
ness: supraspinatus insertion into greater tuberosity of
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humerus, lateral epicondyle humerus, medial epicondyle
humerus, greater trochanter, quadriceps insertion into
superior border of patella, patellar ligament insertion
into inferior pole of patella or tibial tubercle (assessed as
one site), Achilles tendon insertion into calcaneum, and
plantar fascia insertion into calcaneum (Fig. 1b). A score
was assigned dichotomously for each site assessed by LEI
and SPARCC, where 0=no tenderness and 1=tender-
ness. LEI (range 0-6) and SPARCC (range 0-16) scores
were calculated as the sum of the site scores, with higher
scores indicating greater severity.

Patients were categorized based on the presence
(LEI>0 or SPARCC>0) or absence (LEI=0 and
SPARCC=0) of enthesitis at baseline. Patients with
enthesitis were further stratified by enthesitis location
and severity at baseline. Enthesitis location was deter-
mined as the individual sites assessed for LEI (Fig. 1a)
and the location of the sites assessed for SPARCC
(upper sites, lower sites, or both upper and lower sites;
Fig. 1b). Enthesitis severity was determined by the
number of affected sites, with a higher number indicat-
ing greater severity: 1, 2, or 3—-6 affected sites for LEI
and 1-2,>2-<5, or > 5 affected sites for SPARCC.

Data at baseline and months 1, 3, and 6, from OPAL
Broaden and Beyond, were included in this analysis.
Individual patient-level data across the two studies
were pooled, and data-handling conventions that were
utilized in each study, including the handling of missing
data, were also applied across the pooled data.

The following endpoints were assessed in patients
with LEI>0 or SPARCC>0 at baseline: change from
baseline in LEI or SPARCC, and the proportions of
patients with enthesitis or with relapsed enthesitis
(assessed at months 3 and 6 only) after resolution at
months 1 or 3. The development of de novo enthesitis
in patients with LEI=0 and SPARCC=0 at baseline
was also assessed.

Disease activity measures assessed were: the proportion
of patients achieving low disease activity (LDA) and remis-
sion, based on minimal disease activity (MDA;>5/7 crite-
ria)/very low disease activity (7/7 MDA criteria), Psoriatic
Arthritis Disease Activity Score (PASDAS;>1.9-<3.2/<1.9
[near remission]), Disease Activity Index for Psori-
atic Arthritis (DAPSA;>4-<14/<4), and Compos-
ite Psoriatic Disease Activity in Psoriatic Arthritis
(CPDAI;>2—<4/<2). Detailed descriptions of the disease
activity measures are presented in Supplementary
Table 1 (see Additional file 1).

PROs included Functional Assessment of Chronic
Illness Therapy-Fatigue (FACIT-F) total score (range
0-52; higher scores indicate less fatigue) [14] and
arthritis pain (assessed by Visual Analog Scale [VAS];
range 0-100 mm) [15].
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Statistical analyses
Demographics and baseline disease characteristics were
reported for patients who received >1 dose of study
treatment. Descriptive statistics were generated for each
endpoint by visit and treatment arm. Binary endpoints
were analyzed using Cochran-Mantel-Haenszel statis-
tics, with non-responder imputation for missing values.
The 95% confidence intervals (CIs) were derived based on
normal approximation. When compared with placebo,
tofacitinib responses were defined as “greater,” “lower,” or
“higher” if the corresponding 95% Cls did not overlap.
Multivariate linear regression analyses based on back-
ward selection criteria were conducted to determine
the effects of baseline enthesitis location and severity on
change from baseline in FACIT-F total score and arthritis
pain (VAS) at months 3 and 6. Baseline covariates included
were: the respective PRO being assessed; enthesitis in LEI
locations (lateral epicondyle humerus [yes/no], medial fem-
oral condyle [yes/no], Achilles tendon insertion [yes/no]);
enthesitis severity based on LEI (0 vs 1, 2, or 3—6 affected
sites); enthesitis in SPARCC locations (upper sites only
[yes/no], lower sites only [yes/no], both upper and lower
sites [yes/no]); and enthesitis severity based on SPARCC
(0 vs 1-2,>2-<5, or>5 affected sites). In the pooled
tofacitinib analysis, a variable for dose group (tofacitinib
5 mg BID vs 10 mg BID) was included in the model as a
covariate. Statistical significance was defined as p value <0.05.
No adjustments were made for multiple comparisons.

Results

Demographics and baseline disease characteristics

In total, 710 patients were analyzed: 479 (67.5%) had
LEI>0; 545 (76.8%) had SPARCC>0; and 136 (19.2%)
had LEI=0 and SPARCC=0 at baseline. Demographics
and baseline disease characteristics were similar across
treatments and baseline location or severity, with some
exceptions (Tables 1 and 2, and Supplementary Table 2).
Overall, patients with LEI>0 or patients with SPARCC>0
had higher mean baseline C-reactive protein (CRP) (8.3—
19.7 mg/L) and arthritis pain (VAS) scores (44.2-62.8),
compared with patients with LEI=0 and SPARCC=0
(7.1-9.8 mg/L and 45.9-51.0, respectively). Mean PASDAS,
DAPSA, and CPDAI were also higher in patients with
LEI>0 or patients with SPARCC>0 (5.6-7.0, 33.6-66.1,
and 8.9-12.4, respectively) vs patients with LEI=0 and
SPARCC=0 (5.1-5.3, 29.2-33.2, and 7.3-8.0, respectively).

Improvements in patients with enthesitis at baseline

Compared with placebo, improvements from baseline
in LEI scores were greater with tofacitinib 10 mg BID at
month 3 in patients with enthesitis at the lateral epicon-
dyle humerus or medial femoral condyle, and greater
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Table 1 Demographics and baseline disease characteristics of patients with LEI> 0 at baseline
Patients with LEI>0 (N=479)
Location? Severity®
Lateral Medial femoral Achilles tendon 1 site 2 sites 3-6 sites
epicondyle condyle insertion N=105 N=127 N=246
humerus N=285 N=260
N=331
Tofacitinib 5 mg BID N=102 N=94 N=87 N=37 N=47 N=73
Tofacitinib 10 mg BID N=119 N=100 N=92 N=31 N=37 N=95
Placebo N=110 N=91 N=81 N=37 N=43 N=78
Female, n (%) 58(56.9) 49 (52.1) 47 (54.0) 19 (51.4) 26 (55.3) 39(534)
80 (67.2) 66 (66.0) 55 (59.8) 14 (45.2) 20 (54.1) 66 (69.5)
68(61.8) 60 (65.9) 50(61.7) 15(40.5) 26 (60.5) 53(67.9)
Age, years, mean (SD) 50.8(11.8) 49.2(11.6) 487 (12.2) 50.0(11.6) 494 (11.5) 49.7 (12.1)
506 (11.6) 502 (11.5) 505(11.6) 482 (13.5) 484 (11.5) 514(11.3)
49.2(13.0) 49.3(12.3) 496 (12.4) 48.1(13.2) 50.0(13.0) 49.6(12.7)
Race, White, n (%) 96 (94.1) 89 (94.7) 83 (954) 35(94.6) 46 (97.9) 69 (94.5)
112 (94.1) 94 (94.0) 88(95.7) 28(90.3) 34(91.9) 92 (96.8)
104 (94.5) 85(93.4) 77(95.1) 34(91.9) 41(95.3) 73(93.6)
BMI, kg/m?, mean (SD) 302 (6:4) 31.0(6.9) 30.8(6.3) 29.1(7.3) 30.7 (7.0) 304 (6.0)
30.7 (6.3) 31.0(6.5) 306 (6.8) 293 (5.6) 293 (6.9) 31.1(6.5)
29.7 (5.8) 29.5(5.8) 304 (6.1) 29.9(4.7) 29.3(5.9) 30.0(6.2)
PsA duration, years, mean (SD) 7.6 (6.6) 9.6 (8.5) 8.7(7.7) 104 (9.4) 75(7.1) 85(7.2)
6.9 (5.9) 75(5.8) 76(6.3) 71(5.2) 6.8 (6.9) 7559
7.5(6.0) 85(7.8) 8.0(6.8) 10.0(8.9) 95(7.1) 6.8(5.9)
CRP, mg/L, mean (SD) 9.8 (16.1) 11.3(18.0) 13.8(22.5) 17.4(26.9) 17.1(29.4) 8.3(83)
11.0 (20.9) 16.3 (29.9) 13.6 (27.8) 14.7 (21.1) 8.9 (15.1) 14.5(28.7)
10.6 (21.0) 11.2(18.9) 10.5(17.7) 17.7 (33.4) 9.7(11.3) 94(16.5)
LEl, mean (SD) 33(1.6) 34(1.6) 33(1.7) 1.0 (0.0) 2.0(0.0) 42(1.1)
3701.7) 4.0(1.6) 39(1.8) 1.0 (0.0) 2.0(0.0) 44(1.0)
3.3(1.6) 3.5(1.5) 3.4(1.7) 1.0(0.0) 2.0(0.0) 4.1(1.1)

SPARCC, mean (SD) [NT11°

Dactylitis presence, DSS >0, n (%)

TJC68, mean (SD) [N11¢

5JC66, mean (SD) [N1]¢

PASDAS, mean (SD) [N7]

DAPSA, mean (SD) [N7]¢

7.2(3.8) [95]
76(43)[116]
6.6(3.8)[105]
56 (54.9)

65 (54.6)
59(53.6)

26.2 (14.4) [49]
25.8(13.4) [50]
25.7(16.3) [43]
15.5(12.7) [49]
124 (8.0) [50]
13.2(10.8) [43]
6.4 (1.1) [98]
6.5 (1.1) [116]
6.3(1.1)[108]
54.8(25.1) [101]
56.8 (26.9)
50.3(26.0)

7.2(3.9) [88]
8.3 (4.1) [95]
7.0 (3.6) [85]
56 (59.6)
53(53.0)
50(54.9)

24.8 (15.1) [41]
249 (11.8) [36]
29.1(16.5) [42]
12.7 (8.6) [41]
13.5(8.5) [36]
13.9(11.0) [42]
6.5 (1.1) [90]
6.7 (1.1) [97]
6.4(1.2) [89]
51.5(24.3) [93]
57.0(26.2)
52.8(25.8)

6.9 (4.2) [82]
8.1 (4.4) [89]
6.7(3.7) [76]
53 (60.9)

52 (56.5)
48(59.3)
21.8(14.3) [34]
274 (14.5) [33]
26.5(15.4) [32]
15.6 (12.6) [34]
14.8(9.6) [33]
11.9(10.3) [32]
6.6 (1.1) [83]
6.7 (1.1) [90]
6.5(1.1)[79]
526 (24.1) [86]
60.5 (26.8)
53.1(25.0)

2.7(1.8)[33]
2.3 (1.7)[30]
2.8(1.8)[36]
9(51.4)

5 (48.4)
7(45.9)
82(11.6)[18]
749.5)[13]
3.9(80)[12]
1.0(7.2)[18]
0.3(5.9) [13]
7.9(5.1)[12]
59(1.3)[27]
64 (1.0) [22]
58(1.2) [24]
41.9(23.3)[27]
441 (21.2) [22]
33.6(15.6) [24]

1
1
I
1
1
I
1
1

5.0 (24) [44]
5.2(2.3) [35]
4.5(2.7)[39]
25(53.2)

22 (59.5)
21(48.8)
21.2(10.5) [28]
226 (16.5) [16]
25.3(14.5)[21]
14.6 (11.2) [28]
11.4(74) 6]
13.0(8.5) [21]
6.4 (1.1) [38]
6.3 (1.2) [29]
6.8(0.9) [29]
49.3(18.5) [38]
49.3 (25.8) [29]
506 (21.3)[29]

84 (3.6)[70]
8.9(3.7) [92]
80(3.4)[74]
46 (63.0)
51(537)

46 (59.0)

283 (16.0) [28]
283(12.3) [35]
29.6(16.4)[32]
16.1(12.6) [28]
14.2 (8.7) [35]
14.1(11.6) [32]
6.8 (1.1) [52]
7.0 (1.1) [65]
6.7 (1.0) [58]
60.1(26.2) [54]
63.9 (27.5) [66]
59.9(26.5) [58]
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Table 1 (continued)
Patients with LEI>0 (N=479)
Location? Severity®
Lateral Medial femoral Achilles tendon 1 site 2 sites 3-6 sites
epicondyle condyle insertion N=105 N=127 N=246
humerus N=285 N=260
N=331
Tofacitinib 5 mg BID N=102 N=94 N=87 N=37 N=47 N=73
Tofacitinib 10 mg BID N=119 N=100 N=92 N=31 N=37 N=95
Placebo N=110 N=91 N=381 N=37 N=43 N=78
CPDAI, mean (SD) [NT1]¢ 11.0(2.2) [62] 11.3(2.2) [61] 114 (2.1) [60] 11.0 (2.1) [20] 10.7 (1.9) [27] 11.9(2.2) [41]
11.3(2.5) [70] 11.7 (2.2) [57] 11.9 (2.1) [52] 11.1(2.5) [14] 10.9 (2.3) [24] 124 (2.2) [44]
10.8(2.6) [67] 11.122)[61] 11.2(2.4) [55] 10.3(2.6)[18] 12.1(1.7)[25] 11.5(2.4) [41]
FACIT-F total score, mean (SD) N 263 (11.0) [101] 26.2 (11.0) [93] 25.0(12.1) [86] 254 (12.3) 25.0(104) 26.0(11.6)[72]
25.0(10.5) 24.9(9.8) 243 (9.1) 27.2(10.8) 30.1 (10.6) 23.1(8.9)
27.5(11.0) 26.2(10.3) 27.6(10.3) 31.2(9.5) 26.6(12.3) 26.7(9.9)
Arthritis pain (VAS), mean (SD) [N]]d 58.0(21.2)[101] 57.6(21.0) [93] 60.5 (21.0) [86] 55.1(30.1) 60.9 (18.0) 58.1(19.7) [72]
59.3(21.4) 61.0(22.1) 59.8 (22.6) 61.4(22.5) 506 (24.8) 62.0 (20.6)
53.7(23.8) 573(23.2) 56.5(22.6) 48.2 (25.4) 59.4(21.4) 55.7(22.9)

2 Each site was assessed bilaterally, and results were combined

b The total number of patients from each severity group does not equal 479 patients due to one patient for whom individual site was reported as “Not Done” at
baseline in one of the bilateral sites, and therefore was not included in any of the severity groups

€ N1, number of patients with non-missing data and baseline SPARCC > 0, if different from N

9 N7, number of patients with non-missing data, if different from N

€ N1, number of patients with non-missing data and baseline affected body surface area > 3%, if different from N

BID, twice daily; BMI, body mass index; CPDAI, Composite Psoriatic Disease Activity in Psoriatic Arthritis; CRP, C-reactive protein; DAPSA, Disease Activity Index for
Psoriatic Arthritis; DSS, Dactylitis Severity Score; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; LEI, Leeds Enthesitis Index; N, total number

of patients; n, number of patients applicable for each category; PASDAS, Psoriatic Arthritis Disease Activity Score; PsA, psoriatic arthritis; SD, standard deviation;
$JC66, swollen joint count (out of 66 joints); SPARCC, Spondyloarthritis Research Consortium of Canada Enthesitis Index; TIC68, tender joint count (out of 68 joints);

VAS, Visual Analog Scale

with tofacitinib 5 mg BID in patients with 3—6 affected
LEI sites at baseline (Fig. 2a). Tofacitinib treatment was
associated with greater improvements in SPARCC scores
vs placebo in patients with enthesitis in both upper and
lower sites at baseline (10 mg BID dose at month 3) and
in patients with>2-<5 affected SPARCC sites at base-
line (5 mg BID dose at month 1 and both dose groups at
month 3; Fig. 2b). For both enthesitis indices, improve-
ments with tofacitinib were maintained and continued
through month 6, regardless of baseline enthesitis loca-
tion or severity, except in patients with 1 affected LEI site
or 1-2 affected SPARCC sites at baseline (Fig. 2).

Trajectory of enthesitis over time in patients with enthesitis
at baseline

Regardless of baseline location or severity, the propor-
tion of patients with enthesitis (LEI>0 or SPARCC > 0)
generally decreased over time with tofacitinib treat-
ment (Fig. 3a, b). At month 3, the proportion of patients
with >2- <5 affected SPARCC sites at baseline who had

enthesitis was lower with tofacitinib 10 mg BID vs pla-
cebo (Fig. 3b).

At month 6, the proportions of tofacitinib-treated
patients with enthesitis assessed by LEI were reduced by
40-50% across baseline locations (Fig. 3a). Similarly, at
month 6, the proportions of tofacitinib-treated patients
with enthesitis assessed by SPARCC were reduced by
over 50% in patients with enthesitis in upper or lower
sites only at baseline. Approximately two-thirds of
patients with enthesitis in both upper and lower sites
at baseline still had enthesitis after 6 months (Fig. 3b).
Whether assessed by LEI or SPARCC, enthesitis presence
at month 6 was more prominent in patients with greater
vs lower severity at baseline (Fig. 3a, b).

For patients with LEI >0 at baseline whose enthesitis had
resolved (LEI=0) at month 1, 26.3%, 15.6%, and 30.8% of
patients treated with tofacitinib 5 mg BID, tofacitinib 10 mg
BID, and placebo, respectively, had relapsed at month 3
(Fig. 3c). At month 6, relapsed enthesitis was observed in
18.4% and 15.2% of patients treated with tofacitinib 5 mg
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Table 2 Demographics and baseline disease characteristics of patients with SPARCC >0 at baseline
Patients with SPARCC >0 (N =545)
Location® Severity®
Upper sites only Lower sites only Upper and lower sites 1-2 sites >2-<5sites >5sites
N=64 N=139 N=342 N=145 N=152 N=242
Tofacitinib 5 mg BID N=18 N=53 N=106 N=47 N=58 N=71
Tofacitinib 10 mg BID N=23 N=45 N=123 N=45 N=48 N=95
Placebo N=23 N=41 N=113 N=53 N=46 N=76
Female, n (%) 7(38.9) 17 (32.1) 64 (59.4) 19 (404) 24(414) 43 (60.6)
9(39.1) 19 (42.2) 83 (67.5) 18 (40.0) 24 (50.0) 67 (70.5)
7(30.4) 19 (46.3) 76 (67.3) 22(41.5) 25(54.3) 54(71.1)
Age, years, mean (SD) 533(125) 43.9(135) 50.8(11.5) 454 (14.0) 49.1(11.5) 513(122)
433(14.3) 489 (13.0) 51.3(10.5) 47.8(12.9) 46.6(13.2) 52.0(10.1)
48.8(12.7) 47.8(13.8) 49.1(12.7) 474(12.8) 48.7(14.7) 49.8(11.9)
Race, White, n (%) 17 (94.4) 51(96.2) 100 (94.3) 46 (97.9) 54(93.1) 67 (94.4)
22(95.7) 41(91.1) 115 (93.5) 39 (86.7) 43 (89.6) 93(97.9)
23(100) 41(100) 103(91.2) 52(98.1) 44(95.7) 69 (90.8)
BMI, kg/m?, mean (SD) 29.0(7.2) 29.0(59) 30.7 (6.6) 29.1(7.1) 31.0(7.0) 29.7 (5.5)
27.7 (4.7) 289 (5.8) 30.8 (6.4) 283 (5.1) 293 (5.6) 31.0(6.7)
294 (5.9) 29.8(4.6) 294 (6.0) 29.0(4.9) 29.3(6.2) 30.1(5.9)
PsA duration, years, mean (SD) 9.2 (8.6) 6.9(6.3) 86(7.7) 78(7.7) 8.0 (6.8) 8.6(7.8)
86(8.5) 8.3(7.6) 74(6.2) 8.0(8.3) 6.9 (6.4) 8.0(6.3)
55(4.6) 10.0(9.2) 7.7 (6.2) 10.7(8.8) 6.6 (4.6) 74(6.3)
CRP, mg/L, mean (SD) 176 (32.7) 19.7 (29.6) 104 (154) 16.8 (23.9) 153 (27.6) 11.0(17.5)
8.6 (84) 19.5 (32.1) 11.1(20.7) 124 (18.0) 15.3 (27.5) 11.9(23.5)
132 (33.6) 9.7(10.2) 12.0(20.8) 11.9(23.5) 11.4(20.8) 11.7(19.8)
LEl, mean (SD) [NT] 1.5(0.7)[12] 2.1(1.1) [35] 3.2(1.6)[101] 1.3(0.5) [26] 2.2 (1.0) [50] 39(14)
1.7 (1.1)[15] 1.9(1.1) [31] 3.8(1.6) [113] 12(04)[24]  25(1.2)[400 4.1 (1.5)[93]
1.6 (0.8) [18] 1.8(0.9) [24] 3.2(1.5)[107] 1.4 (0.6) [34] 2.2(1.0)[42] 3.7(1.4)[73]
SPARCC, mean (SD) 23(1.5) 3.0(1.9 723.7) 1.6 (0.5) 40(0.8) 9.13.)
1.7(1.2) 3.1(24) 8.1(3.7) 1.3(0.5) 39(0.7) 9432
2.0(1.2) 2.4(1.4) 7.1(34) 1.6 (0.5) 4.0(0.8) 88(2.8)
Dactylitis presence, DSS>0, n (%) 9 (50) 33(62.3) 60 (56.6) 24 (51.1) 33 (56.9) 45 (63.4)
12 (52.2) 30 (66.7) 65 (52.8) 25 (55.6) 27 (56.3) 53(55.8)
10 (43.5) 23 (56.1) 61(54.0) 25(47.2) 24.(52.2) 44(57.9)

TJC68, mean (SD) [N1]

5JC66, mean (SD) [N1]¢

PASDAS, mean (SD) [N7]

DAPSA, mean (SD) [N7]¢

CPDAI, mean (SD) [NT7]¢

13.7 (84) [6]
15.6(6.9) [13]
21.1(15.7)[13]
6.7 (3.6) [6]
10.5(3.9) [13]
12.8(11.3)[13]
59 (1.4)
6.1(0.9)
56(1.2)[22]
44.5(25.3)
35.1(129)
384(22.7)

8.9 (1.8) [13]
9.6 (2.5) [15]
9.1(23)[16]

18.2(9.4) [25]
18.3 (15.0) [19]
15.0(5.3) [20]
124 (5.7) [25]
12.0(8.6) [19]
9.4 (5.6) [20]
6.2 (1.2) [52]
64 (1.0)
6.0(1.2) [40]
42.2(16.4)
44.5(23.9)
36.0(12.5)
10.6 (2.3) [40]
11.0 (2.4) [30]
10.5(2.4) [33]

252 (14.6) [50]
25.8(13.2) [50]
28.3(15.9) [46]
14.6 (11.3) [50]
13.2(8.9) [50]
13.7(10.2) [46]
64 (1.1) [102]
6.6 (1.1) [119]
6.4(1.1)[112]
524 (23.9) [105]
579 (25.8)
51.7 (24.4)
11.3(2.0) [62]
11.3(2.3) [71]
10.8(2.5) [74]

17.1(10.3) [21] 208 (11.1) [31]
15.1(86) [26] 16.7(126) [21]
153(8.7)[26]  23.1(13.5)[16]
116 (84) [21]  129(7.4) [31]
10.7 (6.2) [26] 94 (6.2) [21]
10.0(6.9)[26]  13.6(10.0)[16]
6.1(1.3) [35] 6.3 (1.2) [45]
6.1(0.9) [35] 6.6 (1.1) [36]
5.9(1.1) [39] 6.6 (1.0) [30]
43.1(22.6) [35] 45.2(18.2) [45]
37.2(147) [35] 46.5(24.7) [36]
37.1(16.3) [39]  45.8(20.0) [30]
9.7 (2.2) [32] 104 (2.0) [28]
9.6 (2.3) [17] 11.6 (1.9) [30]
10.1(2.3)[31]  11.0(2.4) [26]

279 (16.0) [28]
31.8(12.0) [33]
31.0(16.0) [35]
154 (12.4) [28]
15.6(9.8) [33]
14.1(10.9) [35]
6.7 (1.0) [52]
6.9 (1.2) [65]
6.8(0.9) [56]
59.8 (25.8) [54]
66.1 (27.1) [66]
60.2 (25.2) [56]
12.2(1.9) [41]
12.1(2.3) [45]
11.9(1.9)[39]
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Table 2 (continued)

Patients with SPARCC >0 (N =545)

Location® Severity®

Upper sites only Lower sites only Upper and lower sites  1-2 sites >2-<5sites >5sites

N=64 N=139 N=342 N=145 N=152 N=242
Tofacitinib 5 mg BID N=18 N=53 N=106 N=47 N=58 N=71
Tofacitinib 10 mg BID N=23 N=45 N=123 N=45 N=48 N=95
Placebo N=23 N=41 N=113 N=53 N=46 N=76
FACIT-F total score, mean (SD) [N7]¢  25.7 (14.0) 252 (11.1) 252 (11.1)[105] 26.2(11.9) 25.8(11.6) 24.1 (10.9) [70]

31.2(10.0) 25.6(9.3) 25.0(104) 29.8(10.3) 24.9 (94) 24.4(10.2)

31.7(11.5) 25.0(9.7) 27.3(104) 28.3(10.5) 29.0(11.5) 25.8(9.8)
Arthritis pain (VAS), mean (SD) INTI® 62.8 (24.0) 59.0(22.2) 56.0 (22.6) [105] 60.3 (25.3) 54.3(22.5) 584 (20.9) [70]

54.5(23.3) 58.6(22.8) 60.4 (20.7) 57.6(21.6) 56.8 (22.8) 61.1(21.0)

44.2(21.2) 552(23.7) 57.3(24.3) 48.7 (23.0) 58.1(25.6) 583(22.6)

2 Each site was assessed bilaterally, and results were combined

b The total number of patients from each severity group does not equal 545 patients due to six patients for whom individual site was reported as “Not Done” at
baseline in one of the bilateral sites, and therefore were not included in any of the severity groups

€ N1, number of patients with non-missing data and baseline LEI > 0, if different from N

9 N7, number of patients with non-missing data, if different from N

€ N1, number of patients with non-missing data and baseline affected body surface area > 3%, if different from N

BID, twice daily; BMI, body mass index; CPDAI Composite Psoriatic Disease Activity in Psoriatic Arthritis; CRP, C-reactive protein; DAPSA, Disease Activity Index for
Psoriatic Arthritis; DSS, Dactylitis Severity Score; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; LEI, Leeds Enthesitis Index; N, total number of
patients; n, number of patients applicable for each category; PASDAS, Psoriatic Arthritis Disease Activity Score; PsA, psoriatic arthritis; SD, standard deviation;
SJC66, swollen joint count (out of 66 joints); SPARCC, Spondyloarthritis Research Consortium of Canada Enthesitis Index; TJC68, tender joint count (out of 68 joints);

VAS, Visual Analog Scale

or 10 mg BID, respectively, who had resolved enthesitis
at month 1. In patients who had resolved enthesitis at
month 3, 16.1% of patients in each tofacitinib group had
relapsed at month 6 (Fig. 3¢).

At month 3, for patients with SPARCC>0 at baseline
who had resolved enthesitis (SPARCC=0) at month 1,
45.5%, 17.4%, and 41.2% of patients treated with tofacitinib
5 mg BID, tofacitinib 10 mg BID, and placebo, respectively,
had relapsed (Fig. 3d). At month 6, relapsed enthesitis was
observed in 40.0% and 13.0% of patients treated with
tofacitinib 5 and 10 mg BID, respectively, who had resolved
enthesitis at month 1. Among patients who had resolved
enthesitis at month 3, 24.2% and 15.6% of patients relapsed
at month 6 (Fig. 3d).

De novo enthesitis in patients without enthesitis

at baseline

For patients without enthesitis (LEI=0 and SPARCC=0)
at baseline,<6.4% and<15.6% of patients receiving
tofacitinib or placebo developed enthesitis across loca-
tions (LEI and SPARCC) at months 1 and 3, respectively
(Fig. 4). At month 6, among the 44 patients without
enthesitis at baseline in the tofacitinib 5 mg BID group,
4 (9.1%) patients had developed enthesitis at the lat-
eral epicondyle humerus as assessed by LEL 1 (2.3%),

1 (2.3%), and 3 (6.8%) patients had developed enthesitis
at the upper sites only, lower sites only, and both
upper and lower sites, respectively, as assessed by
SPARCC (Fig. 4). At month 6, among the 36 patients
without enthesitis at baseline in the tofacitinib 10 mg
BID group, 5 (13.9%), 4 (11.1%), and 1 (2.8%) patients
had developed enthesitis at the lateral epicondyle
humerus, medial femoral condyle, and Achilles tendon
insertion, respectively, as assessed by LEI; 4 (11.1%),
2 (5.6%), and 2 (5.6%) patients had developed enthesitis
at the upper sites only, lower sites only, and both
upper and lower sites, respectively, as assessed by
SPARCC (Fig. 4).

At months 1 and 3, the proportions of patients with-
out enthesitis at baseline who developed de novo enthesi-
tis were similar with tofacitinib and placebo, regardless
of enthesitis location (LEI and SPARCC; Fig. 4). Across
locations assessed by LEI, development of enthesitis at
the lateral epicondyle humerus was observed at all time
points across treatments (Fig. 4).

Disease activity in patients with or without enthesitis

at baseline

Overall, regardless of baseline enthesitis location or
severity, the proportion of tofacitinib-treated patients
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Fig. 2 Change from baseline in LEI/SPARCC (patients with LEI>0/SPARCC> 0 at baseline). *Indicates a comparison where the 95% Cl for tofacitinib
does not overlap with the 95% Cl for placebo. *Each site was assessed bilaterally, and results were combined. A, change from baseline; BID, twice
daily; Cl, confidence interval; LEl, Leeds Enthesitis Index; M, month; N, total number of patients with LEI>0 or SPARCC >0 in that particular location
or number of affected sites at baseline; SPARCC, Spondyloarthritis Research Consortium of Canada Enthesitis Index

with enthesitis (LEI>0 or SPARCC >0) at baseline who
achieved LDA or remission increased over time, though
there were some fluctuations from months 1 to 6 (Sup-
plementary Figs. 1, 2 [see Additional file 1]).

Among patients with LEI>0 at baseline, at month 3,
MDA (>5/7 criteria) rates were greater with tofacitinib
vs placebo in patients with enthesitis at the lateral epicon-
dyle humerus (5 mg BID only) and medial femoral con-
dyle at baseline (both 5 and 10 mg BID; Supplementary
Fig. 1a [see Additional file 1]). In patients with enthesitis
at the medial femoral condyle at baseline, at month 1,
PASDAS LDA (>1.9-<3.2) rates were greater with both
tofacitinib doses vs placebo; at month 3, greater rates
were observed with tofacitinib 10 mg BID in patients
with enthesitis at the lateral epicondyle humerus and
medial femoral condyle at baseline (Supplementary Fig. 1b
[see Additional file 1]).

Among patients with SPARCC >0 at baseline, at month
1, the proportion of patients who achieved MDA was
greater with tofacitinib 10 mg BID vs placebo in patients
with enthesitis at the lower sites only at baseline; at
month 3, a greater proportion of patients with enthesitis
at the upper and lower sites at baseline achieved MDA
with tofacitinib 5 mg BID vs placebo (Supplementary
Fig. 2a [see Additional file 1]). PASDAS/DAPSA LDA
(>1.9-<3.2/>4— <14, respectively) rates at month 3
were greater in patients with enthesitis in upper sites

only with tofacitinib 10 mg BID vs placebo (Supplemen-
tary Fig. 2b, c [see Additional file 1]). A greater PASDAS
LDA rate at month 3 was also observed in patients
with enthesitis in upper and lower sites at baseline with
tofacitinib 10 mg BID vs placebo (Supplementary Fig. 2b
[see Additional file 1]).

Across baseline enthesitis severity (LEI or SPARCC),
some differences in MDA (>5/7 criteria) or PASDAS/
DAPSA LDA (>1.9-<3.2/>4-<14, respectively) rates
between patients treated with tofacitinib vs placebo were
observed at months 1 and 3 (Supplementary Fig. la—c,
2a—c [see Additional file 1]).

Through month 3, remission rates were similar in
patients with enthesitis at baseline treated with tofacitinib
and placebo, except CPDAI remission (<2) rates were
higher at month 3 in patients with 2 affected LEI sites
or >2->5 affected SPARCC sites at baseline who received
tofacitinib 10 mg BID (Supplementary Figs. le-h, 2e-h
[see Additional file 1]).

The proportions of patients without enthesitis (LEI=0
and SPARCC=0) at baseline reporting LDA or remission
were similar across treatments (Supplementary Fig. 3a—h
[see Additional file 1]); however, at month 3, PASDAS
LDA and near remission (>1.9-<3.2 and<1.9, respec-
tively) rates were higher with tofacitinib 10 mg BID and
tofacitinib 5 mg BID, respectively, vs placebo (Supple-
mentary Fig. 3b, f [see Additional file 1]).
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Fig. 4 De novo enthesitis development (patients with LEI=0 and SPARCC=0 at baseline). The dashed line indicates < 14% of patients

without enthesitis (LEI=0 and SPARCC=0) at baseline with enthesitis at month 6. °Each site was assessed bilaterally, and results were combined.
BID, twice daily; Cl, confidence interval; LEIl, Leeds Enthesitis Index; M, month; N, total number of patients with LEI=0 and SPARCC=0 at baseline;
n, number of affected patients; SPARCC, Spondyloarthritis Research Consortium of Canada Enthesitis Index

Patient-reported outcomes in patients with or without
enthesitis at baseline

Mean FACIT-F total scores for patients with enthesitis
(LEI>0 or SPARCC>0) at baseline receiving tofacitinib
and placebo are shown in Supplementary Fig. 4 (see
Additional file 1).

At months 1 and 3, among patients with LEI>0 at
baseline, improvements in mean arthritis pain (VAS)
scores were greater with tofacitinib 10 mg BID vs pla-
cebo across locations, except at month 1 in patients
with enthesitis at the Achilles tendon insertion (Sup-
plementary Fig. 4c [see Additional file 1]). Across
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enthesitis severity at baseline, greater improvements
in mean arthritis pain (VAS) scores were observed
with tofacitinib 10 mg BID vs placebo in patients with
2 affected sites (months 1 and 3) and 3-6 sites (month
1) at baseline (Supplementary Fig. 4c [see Additional
file 1]). Improvements in mean arthritis pain (VAS)
scores were greater with tofacitinib 5 mg BID vs pla-
cebo at months 1 and 3 in patients with enthesitis at
the medial femoral condyle at baseline and at month 3
in patients with 3—-6 affected sites at baseline (Supple-
mentary Fig. 4c [see Additional file 1]). Among patients
with SPARCC >0 at baseline, at months 1 and 3, both
tofacitinib doses were associated with greater improve-
ments in mean arthritis pain (VAS) scores in those
with enthesitis in both upper and lower sites at base-
line; greater improvements with tofacitinib 10 mg BID
vs placebo were also observed at month 3 in patients
with enthesitis at the lower sites only at baseline (Sup-
plementary Fig. 4d [see Additional file 1]). Patients
with >5 affected SPARCC sites at baseline had greater
improvements in mean arthritis pain (VAS) scores
with tofacitinib vs placebo at month 1 (both doses) and
3 (5 mg BID dose only); significant differences were
also observed with tofacitinib 10 mg BID at months
1 and 3 in patients with 1-2 affected sites at baseline
and with tofacitinib 5 mg BID at month 3 in patients
with >2- <5 affected sites at baseline (Supplementary
Fig. 4d [see Additional file 1]). Overall, improvements
were maintained through month 6.

In patients without enthesitis (LEI=0 and
SPARCC=0) at baseline, mean FACIT-F total and
arthritis pain (VAS) scores through month 3 were simi-
lar across treatments (Supplementary Fig. 4e, f [see
Additional file 1]).

PRO scores improved over time with tofacitinib treat-
ment and were maintained to month 6 in patients with
enthesitis (LEI>0 or SPARCC>0), regardless of baseline
location and severity, and were maintained in patients
without enthesitis (LEI=0 and SPARCC=0) at baseline
(Supplementary Fig. 4a—f [see Additional file 1]).

Multivariable linear regression analyses demonstrated
that baseline enthesitis severity assessed by SPARCC
was significantly associated with change from baseline
in FACIT-F total score at months 3 (p=0.0004) and 6
(p=0.0010) in the pooled tofacitinib group. The esti-
mates (95% CI) for the specific comparison of>5 vs 0
affected sites were -3.3 (-5.7, -0.9; p=0.0064) and -3.7
(-6.2, -1.1; p=0.0050) at months 3 and 6, respectively.

When each tofacitinib dose was assessed individually,
baseline enthesitis severity assessed by SPARCC was
significantly associated with change from baseline in
FACIT-F total score with tofacitinib 10 mg BID at month
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3 (p=0.0042) and with tofacitinib 5 mg BID at month 6
(p=0.0103).

Baseline enthesitis location and severity assessed by
LEI and baseline enthesitis location assessed by SPARCC
were not significantly associated with changes from base-
line in FACIT-F total score at months 3 and 6, irrespec-
tive of tofacitinib dose.

Similarly, baseline enthesitis location and sever-
ity assessed by LEI and baseline enthesitis location
assessed by SPARCC were not associated with changes
from baseline in arthritis pain score in the pooled
tofacitinib dose group. However, baseline enthesitis
severity assessed by SPARCC was significantly associ-
ated with change from baseline in arthritis pain score
at month 3 (p <0.0001) and 6 (»p=0.0001) in the pooled
tofacitinib group. The estimates (95% CI) for the spe-
cific comparison of>5 vs 0 affected sites were 12.3
(6.8, 17.8; p<0.0001) and 11.0 (4.6, 17.3; p=0.0007) at
months 3 and 6, respectively.

When each tofacitinib dose was assessed individu-
ally, enthesitis presence, assessed by LEI, at the lateral
epicondyle humerus and Achilles tendon insertion in
patients treated with tofacitinib 5 mg BID was signifi-
cantly associated with change from baseline in arthritis
pain score at month 3 (7.8 [1.2, 14.4], p=0.0205 and 9.6
[2.8, 16.5], p=0.0063, respectively). Baseline enthesitis
severity assessed by SPARCC was significantly associ-
ated with change from baseline in arthritis pain score
in patients treated with tofacitinib 10 mg BID at month
3 (p=0.0045) and with tofacitinib 5 and 10 mg BID at
month 6 (p=0.0120 and p =0.0065, respectively).

There were no significant associations between baseline
enthesitis location assessed by SPARCC and change from
baseline in arthritis pain score when each tofacitinib dose
was assessed individually.

Discussion

In phase 3 studies of patients with PsA (OPAL Broaden
and OPAL Beyond), greater improvements in enthesitis
and more frequent enthesitis resolution were reported
at month 3 with tofacitinib vs placebo [9, 10]. This post
hoc analysis explored the effects of tofacitinib on enthesi-
tis in patients with enthesitis at baseline, by location or
severity, and compared outcomes among patients with vs
without enthesitis at baseline.

At month 3, improvements in LEI were greater
with tofacitinib 10 mg BID vs placebo in patients
with enthesitis at the lateral epicondyle humerus or
medial femoral condyle at baseline (10 mg BID) and
in patients with 3-6 affected sites (5 mg BID); while
greater improvements in SPARCC were observed
with tofacitinib vs placebo in patients with enthesitis
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in both upper and lower sites at baseline (10 mg BID
at month 3) and in patients with>2-<5 affected
SPARCC sites at baseline (5 mg BID at month 1 and
both doses at month 3). Improvements from base-
line in enthesitis in tofacitinib-treated patients were
observed as early as month 1 and maintained to month
6; greatest improvements were seen in patients with
greatest severity at baseline. Regardless of baseline
enthesitis location or severity, enthesitis presence gen-
erally decreased over time with tofacitinib treatment.
At month 6, relapse of previously resolved enthesitis
was observed in<40% of tofacitinib-treated patients
with enthesitis at baseline. Disease activity remission
rates and fatigue scores were generally similar across
treatments. Tofacitinib treatment was associated with
greater LDA rates or improvements from baseline in
pain scores compared with placebo, though fluctua-
tions were observed over time.

Through month 6, presence of enthesitis, as assessed
by LEI, was similar across baseline enthesitis location,
indicating that no site was at a greater risk for enthesi-
tis. Enthesitis by SPARCC was more common in patients
with enthesitis in both upper and lower sites at base-
line. These differences in treatment response are aligned
with results from a previous analysis of the US CorEvitas
(formerly Corrona) PsA/Spondylarthritis (SpA) Registry,
where impact of enthesitis, assessed by SPARCC, on
disease activity was highest in patients with enthesitis
at both upper and lower sites, followed by lower sites
only and upper sites only [16]. In our study, longer-term
enthesitis was less frequent in patients with lower vs
greater severity at baseline.

Multivariable linear regression analyses demonstrated
that enthesitis at the lateral epicondyle humerus and
Achilles tendon insertion, as assessed by LEI, was sig-
nificantly associated with change from baseline in arthri-
tis pain scores at month 3 following treatment with
tofacitinib 5 mg BID, suggesting that these sites may
have a greater role on disease activity. When assessed by
SPARCC, baseline enthesitis severity (specifically,>5 vs
0 affected sites comparison) was significantly associated
with change from baseline in FACIT-F total and arthritis
pain scores in the pooled (months 3 and 6) and individ-
ual tofacitinib groups (tofacitinib 5 mg BID: month 6 for
FACIT-F total and arthritis pain scores; tofacitinib 10 mg
BID: month 3 for FACIT-F total scores, months 3 and 6
for arthritis pain scores); however, no significant asso-
ciation between baseline enthesitis location and change
from baseline in FACIT-F total and arthritis pain scores
was identified in the pooled or individual tofacitinib
groups. This finding suggests that enthesitis severity, and
not location, may have a greater impact on treatment
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response for patients; however, in the US CorEvitas PsA/
SpA Registry analysis, enthesitis presence in lower or
both upper and lower sites was significantly associated
with greater pain and fatigue score [16].

In this analysis, development of de novo enthesitis was
low and similar for tofacitinib and placebo. Interestingly,
when assessed by LEI, emerging enthesitis at the lateral
epicondyle humerus was observed at all time points
across treatments. It should be noted that enthesopathy
at the lateral epicondyle humerus is not infrequent in the
general population [17, 18], and tenderness at this site
may not reflect new onset inflammatory enthesitis related
to PsA. As such, the lateral epicondyle humerus may be
less reliable in assessing treatment response although
being commonly involved in PsA and tenderness at this
site only partially links to sonographic enthesitis [19].

The effects of other PsA treatments on individual
enthesitis sites or differing enthesitis severities have been
reported previously. Efficacy of ixekizumab on enthesitis
resolution rates was generally consistent across locations
when assessed by LEI [20]. Differences in treatment
response based on enthesitis location with adalimumab
vs placebo were reported in a post hoc analysis of a
phase 3 study that included 165 patients with periph-
eral SpA; at the Achilles tendon and lateral epicondyle
humerus, the number of enthesitis sites was reduced by
over 50%, and significantly greater resolution rates and
less development of de novo enthesitis were observed
in patients treated with adalimumab vs placebo [21]. At
week 24, greatest improvement in LEI with guselkumab
vs placebo was observed in patients with severe enthesi-
tis at baseline; however, by week 52, resolution was more
common in patients with mild or moderate enthesitis at
baseline [22]. A pooled analysis of two phase 3 studies
in patients with PsA treated with secukinumab demon-
strated that enthesitis resolution at week 104 was less
prominent in patients with more vs less severe enthesitis
at baseline [23].

Limitations of this study include the post hoc nature
of the analysis, low patient numbers in several enthesitis
location or severity subgroups, and lack of adjustment
for multiple comparisons. Additionally, comparisons
with placebo were restricted to 3 months, and the
effects of tofacitinib on enthesitis were only assessed
up to month 6, consistent with the original study
designs. The clinical enthesitis assessments used also
have known limitations. While LEI was designed spe-
cifically to assess enthesitis in patients with PsA [12],
and SPARCC has been used widely in patients with
SpA [24], to our knowledge, intra-observer reliability
for LEI and SPARCC has not been studied, and strong
inter-observer reliability was demonstrated only in
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patients with PsA with axial involvement [25]. Further-
more, clinical enthesitis assessment at peripheral sites
by physical examination may not accurately assess true
inflammation in the entheses, compared with advanced
imaging techniques such as ultrasound or magnetic
resonance imaging [26, 27]. Central pain sensitization,
manifested as widespread allodynia, may be associated
with chronic inflammatory musculoskeletal disorders;
therefore, tenderness may be elicited on physical exami-
nation, even when no inflammation is present and vice
versa [28]. When inflammation is abrogated, regard-
less of its mechanism, allodynia may diminish [26] and
subsequently reflect as an improvement in the clinical
“enthesitis” score, despite any actual improvement in
inflammation at the entheses [29]. This effect may be
more prominent in enthesitis sites near the fibromyalgia
points, including the elbows and knees.

Conclusion

This post hoc analysis demonstrated greater improve-
ments from baseline in enthesitis and disease activ-
ity measures in patients with PsA receiving tofacitinib
vs placebo across several enthesitis locations and with
varying enthesitis severity at baseline. An association
between enthesitis at the lateral epicondyle humerus and
Achilles tendon insertion and improvement in pain, and
an association between enthesitis severity (assessed by
SPARCC) and improvements in fatigue and pain were
identified. These findings support tofacitinib as a treat-
ment option for patients with PsA with enthesitis and
affirm the importance of addressing enthesitis in the PsA
treatment paradigm.
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