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Objective. Axial disease is common and burdensome in patients with psoriatic arthritis (PsA). Human leukocyte
antigen-B27 (HLA-B27) is a risk factor for axial PsA; treatment response by HLA-B27 status is inadequately character-
ized. This study evaluated responses to biologic disease-modifying antirheumatic drugs (bDMARDs) or targeted
synthetic DMARDs (tsDMARDs) overall and by HLA-B27 status in patients with PsA axial disease.

Methods. This observational study included participants in the CorEvitas (formerly Corrona) PsA/Spondyloarthritis Reg-
istry who initiated bDMARD or tsDMARD treatment at baseline, had a 6-month follow-up visit, fulfilled Classification Criteria
for Psoriatic Arthritis, had a baseline Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) score of ≥4, and had
known HLA-B27 status. Disease characteristics at baseline and 6 months were evaluated overall and by HLA-B27 status.
Association between HLA-B27 status and treatment response was evaluated using an analysis of covariance model.

Results. The analysis included 173 bDMARD or tsDMARD treatment initiations (54 [31.2%] among patients with
HLA-B27+ status and 119 [68.8%] among patients with HLA-B27− status). BASDAI total and component scores
decreased by ≤0.84 across groups after 6 months of bDMARD or tsDMARD therapy; these changes are not considered
clinically meaningful. HLA-B27 status was not statistically significantly associated with changes in axial-related outcomes.

Conclusion. In patients with PsA axial disease, 6months of bDMARD or tsDMARD therapy provided only mild improve-
ments in axial-related outcomes, irrespective of HLA-B27 status. This continued high disease activity reflects a critical unmet
need for focus on the axial domain of PsA and for additional safe and effective therapies for psoriatic axial disease.

INTRODUCTION

Psoriatic arthritis (PsA) is a chronic inflammatory musculo-

skeletal disease in patients with active or latent psoriasis. PsA

presentation is heterogeneous, with clinical manifestations that

can include peripheral arthritis, axial disease, skin and nail dis-

ease, dactylitis, and enthesitis, as well as inflammatory bowel dis-

ease and uveitis (1,2). PsA disease progression is highly variable,
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with some patients experiencing only mild, nondestructive joint

symptoms for many years, whereas other patients develop severe,

irreversible, debilitating, and erosive joint damage within a few years

of diagnosis (3,4). As a result of the broad spectrum of PsA disease

activity and severity, treatment recommendations range from the

use of physiotherapy, nonsteroidal anti-inflammatory drugs, and

local glucocorticoid injections to conventional synthetic disease-

modifying antirheumatic drugs (DMARDs), targeted synthetic

DMARDs (tsDMARDs), or biologic DMARDs (bDMARDs). The

choice of treatment is also dependent on which domain(s) are pre-

dominantly involved (1,2).
PsA axial disease is characterized by symptoms of inflamma-

tory back and/or neck pain that improve with physical activity and
worsen with prolonged periods of rest, as well as morning pain
and/or stiffness that lasts for more than 30 minutes each day
(3,5). Axial PsA occurs as a result of spinal and/or sacroiliac
changes that can lead to permanent joint damage, if untreated.
As untreated axial disease worsens over time, patients can
develop significant sacroiliac joint and/or buttock pain, decreased
cervical spinal mobility, and decreased lateral flexion (3). The
reported prevalence of axial disease in patients with PsA has been
highly variable. Depending on the criteria used to define spinal dis-
ease in PsA, it has been estimated that less than 25% to more than
70% of patients have axial involvement (5). Nevertheless, the pres-
ence of axial disease is associated with significant reductions in
quality of life related to back pain, fatigue, and morning stiffness.
These symptoms have been shown to negatively affect patients’
overall physical functioning (including their ability to walk and per-
form self-care and other usual activities), to increase feelings of anx-
iety and depression, and to reduce work productivity (6,7).

Human leukocyte antigen-B27 (HLA-B27) is a major histo-
compatibility complex (MHC) allele that has been identified as a
strong genetic susceptibility marker for ankylosing spondylitis
(AS) (8). AS is the most common type of spondyloarthritis (SpA)
and predominantly affects the axial skeleton and sacroiliac joints
(9). More than 80% of patients with AS are HLA-B27–positive
compared with 6% of the general US population (10,11). In con-
trast, HLA-B27 positivity has been reported in only 14% to 40%
of patients with axial PsA and in less than 10% of patients with
predominantly peripheral PsA (11–13). These observations sug-
gest that the association between HLA-B27 positivity and axial
PsA is not as strong as the association with AS (11–13).

Several different biologic mechanisms have been identified
through which HLA-B27 positivity may contribute to the etio-
pathogenesis of AS and possibly other spondyloarthritides. It is
not known whether these mechanisms could affect treatment
response. In HLA-B27–positive individuals, HLA-B27 misfolding
has been hypothesized to trigger increased production of pro-

inflammatory cytokines that are therapeutic targets in the treat-
ment of PsA and AS. Specifically, the accumulation of misfolded
HLA-B27 heavy chains can cause endoplasmic reticulum
stress, which activates an unfolded protein response that stim-
ulates innate immune signaling and may alter cellular
responses to key cytokines (14). Other proposed mechanisms
include a “cell surface HLA-B27 homodimers” hypothesis
(in which heavy chains form homodimers that bind to immunor-
eceptors), an “arthritogenic” peptide hypothesis (in which
HLA-B27–specific autoimmune response is initiated for struc-
turally unique peptide–MHC complexes), a “molecular mim-
icry” theory (which suggests that cross-reactive peptides
produced during bacterial infection can stimulate T cells to
respond to HLA-B27–associated self-peptides), and aberrant
peptide processing (which may result in generation of
extended peptides that are highly immunogenic when bound
to HLA-B27) (14).

Real-world data on axial PsA treatment response are limited,
particularly on whether treatment response differs by HLA-B27
status. In this analysis, we evaluated responses to 6 months of
treatment with a bDMARD or a tsDMARD in patients with PsA
axial disease enrolled in the CorEvitas (formerly known as Cor-
rona) PsA/SpA Registry and determined whether treatment
responses differed by HLA-B27 status.

PATIENTS AND METHODS

Data source. The registry is a large, independent, prospec-
tive, multicenter, observational cohort of patients with PsA or SpA
who are treated at private or academic practice sites across the
United States. As of April 1, 2020, the registry included information
on 3597 patients with PsA. Within the registry, data are collected
from both patients and their treating rheumatologists on numerous
variables related to disease duration, prognosis, disease severity
and activity, medical comorbidities, use of medications, and safety.
Follow-up assessments are requested at least once every 6months
during routine clinical visits. The data used for the current analysis
were collected from April 1, 2013, to March 26, 2020.

All participating investigators were required to obtain full
board approval for conducting research involving human subjects.
Sponsor approval and continuing review were obtained through a
central Institutional Review Board (IRB; New England Independent
Review Board No. 120160939). For academic investigative sites
that did not receive a waiver to use the central IRB, approval was
obtained from the respective governing IRBs, and documentation
of approval was submitted to the sponsor prior to initiating any
study procedures. All patients were required to provide written
informed consent prior to participating in the registry.
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Study population. For this analysis, patients were consid-
ered to have axial PsA if they had a Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) score of ≥4 at baseline. Eligible
patients were also required to meet the Classification Criteria for
Psoriatic Arthritis (CASPAR) and to have a known HLA-B27 geno-
type. HLA-B27 genotyping was undertaken as part of routine
medical care at the discretion of the investigator in the registry.
Therefore, HLA-B27 status data were not available for all patients
with PsA, including those with axial PsA.

This analysis included patients with PsA who initiated
bDMARD or tsDMARD treatment at a registry visit (baseline) and
had a subsequent 6-month follow-up visit (occurring between
3 and 9 months post initiation). Treatments initiated by patients
in this analysis included the bDMARDs adalimumab, etanercept,
certolizumab pegol, infliximab, golimumab, abatacept, ustekinu-
mab, ixekizumab, and secukinumab and the tsDMARDs tofaciti-
nib and apremilast.

At the time of this analysis, there were 3597 patients in the
registry with PsA, and there were 2694 initiations of bDMARD or
tsDMARD treatments during the study period. Of bDMARD or
tsDMARD initiators, 1660 had a BASDAI score of ≥4 at initiation,
and 1620 of these patients met CASPAR criteria at initiation. A
total of 538 initiators meeting BASDAI and CASPAR eligibility cri-
teria had known HLA-B27 status, and 173 of these treatment ini-
tiators had a 6-month follow-up visit (Figure 1). Among the
173 treatment initiations included in this analysis, 54 (31.2%) were
by patients with positive HLA-B27 status and 119 (68.8%) were
by patients with negative HLA-B27 status. Of the 173 treatment
initiations, 141 (81.5%) were with bDMARDs and 32 (18.5%) were
with tsDMARDs. The 173 treatment initiations occurred in
135 patients (39 [28.9%] who were HLA-B27 positive and 96
[71.1%] who were HLA-B27 negative).

Criteria for evaluation. For this analysis, the baseline visit
was defined as the visit at which a patient initiated treatment with
a bDMARD or tsDMARD. If bDMARD or tsDMARD treatment was
initiated between visits, baseline data were used from the last visit
with non-missing data occurring within 4 months prior to initiation
to 3 months post initiation. The 6-month follow-up visit was
defined as a routine clinical visit within 3 to 9 months after
bDMARD or tsDMARD initiation. If more than one visit occurred
during this time frame, the visit closest to the nominal day of
6 months from baseline was selected as the 6-month visit.
Patients could be included more than once in this analysis if they
initiated multiple bDMARDs or tsDMARDs during the study period
(ie, data from the same patient were included for each bDMARD
and tsDMARD initiation).

Assessments. Demographic characteristics, history of
comorbidities, PsA disease measures, treatments initiated,
and concomitant therapies were collected at baseline.
Disease-specific outcomes assessed at baseline and at

6 months post-treatment initiation included the following: the
percentage of body surface area affected by psoriasis; Clinical
Disease Activity Index (CDAI; 0-76); swollen joint count (0-66);
tender joint count (0-68); Physician Global Assessment of PsA
(0-100 mm visual analog scale [VAS]); patient-reported pain,
spine pain, and nocturnal spine pain (0-100 mm VAS); BASDAI
(whereby scores ≥4 indicate suboptimal control of disease (15)
and changes from baseline are considered clinically meaningful
if scores decrease by ≥50% or by ≥2 points) (16); modified
BASDAI (Question 3 removed; ie, How would you describe the
overall level of pain/swelling in joints other than the neck, back
or hips you have had? [from 0 = none to 10 = very severe]);
BASDAI Question 2 (ie, how would you describe the overall level
of AS neck, back or hip pain you have had? [from 0 = none to
10 = very severe]) (17,18); Health Assessment Questionnaire
for the Spondyloarthropathies (0-3 scale) (19); Health Assess-
ment Questionnaire-Disability Index (0-3 scale) (20); and Anky-
losing Spondylitis Disease Activity Score with C-reactive
protein (ASDAS-CRP; calculated using a formula based on
weighted measures of total back pain, duration of morning stiff-
ness, patient global assessment, peripheral pain and swelling,
and CRP) (21,22). ASDAS-CRP scores of <1.3 are defined as
inactive disease, scores of ≥1.3 to <2.1 are defined as

All patients with PsA in the registry

n = 3597

Total number of bDMARD or tsDMARD treatment initiations

n = 2694

Initiators with BASDAI ≥4 at initiation 

n = 1660

Initiators meeting CASPAR criteria at initiation

n = 1620

Initiators with known HLA-B27 status

n = 538

Initiators with a 6-month follow-up visit
n = 173

Treatment initiations by

HLA-B27− patients
n = 119

3
3

5
3

_
v
4

Treatment initiations by

HLA-B27+ patients
n = 54

Figure 1. Flow diagram of treatment initiations included in this analy-
sis. Patients could initiate >1 treatment. BASDAI, Bath Ankylosing
Spondylitis Disease Activity Index; bDMARD, biologic disease-
modifying antirheumatic drug; CASPAR, Classification Criteria for Psori-
atic Arthritis; HLA, human leukocyte antigen; PsA, psoriatic arthritis;
tsDMARD, targeted synthetic disease-modifying antirheumatic drug.
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Table 1. Baseline characteristics of PsA treatment initiators with axial disease and known HLA-B27 genotype

Characteristic HLA-B27+ (n = 54) HLA-B27− (n = 119) Overall (N = 173) Standardized difference

Demographic characteristics
Age at initiation, yearsa 54.2 (11.5) 49.4 (12.4) 50.9 (12.3) 0.3990
Male, n (%) 19 (35.8) 51 (42.9) 70 (40.7) 0.1438
Race, n (%) −0.1311
White 50 (96.2) 110 (93.2) 160 (94.1)
Other 2 (3.8) 8 (6.8) 10 (5.9)

BMI, kg/m2 33.0 (8.4) 32.5 (7.4) 32.7 (7.7) 0.0583
Time since PsA symptom onset, years 8.8 (8.9) 9.1 (8.2) 9.0 (8.4) −0.0352
Time since PsA diagnosis, years 4.4 (4.5) 5.2 (5.6) 5.0 (5.3) −0.1491
Current psoriasis, n (%) 43 (79.6) 102 (85.7) 145 (83.8) −0.1613
Insurance, n (%)a 0.2570
Private 36 (66.7) 93 (78.2) 129 (74.6)
Other 18 (33.3) 26 (21.9) 44 (25.4)

Smoking status, n (%) 0.0683
Never 23 (44.2) 56 (47.1) 79 (46.2)
Current 11 (21.2) 25 (21.0) 36 (21.1)
Previous 18 (34.6) 38 (31.9) 56 (32.7)

Alcohol use, n (%)a −0.4126
Never 32 (60.4) 47 (40.2) 79 (46.5)
Ever 21 (39.6) 70 (59.8) 91 (53.5)

History of comorbidities, n (%)
Ulcerative colitis 0 0 0 b

Crohn’s disease 0 1 (0.8) 1 (0.6) −0.1302
Inflammatory bowel disease 0 1 (0.8) 1 (0.6) −0.1302
Uveitis 1 (1.9) 1 (0.8) 2 (1.2) 0.0879
Osteoporosis 1 (1.9) 4 (3.4) 5 (2.9) −0.0948
Fibromyalgia 3 (5.6) 16 (13.4) 19 (11.0) −0.2715
Cardiovascular diseasea 13 (24.1) 10 (8.4) 23 (13.3) 0.4348

Treatment history
Prior csDMARD, n (%)a 0.3902
0 9 (16.7) 22 (18.5) 31 (17.9)
1 19 (35.2) 60 (50.4) 79 (45.7)
≥2 26 (48.1) 37 (31.1) 63 (36.4)

Prior bDMARD, n (%)a 0.2001
0 3 (5.6) 8 (6.7) 11 (6.4)
1 22 (40.7) 35 (29.4) 57 (32.9)
≥2 29 (53.7) 76 (63.9) 105 (60.7)

Prior tsDMARD, n (%)a 0.2744
0 37 (68.5) 70 (58.8) 107 (61.8)
1 17 (31.5) 47 (39.5) 64 (37.0)
2 0 2 (1.7) 2 (1.2)

PsA axial disease measures
BASDAI score (0-10)c 6.3 (1.4) 6.5 (1.5) 6.4 (1.4) −0.1166
BASDAI Question 2, spine pain (0-10) 6.2 (2.4) 6.2 (2.6) 6.2 (2.6) 0.0229
Modified BASDAI score (0-10)d 6.2 (1.5) 6.4 (1.5) 6.4 (1.5) −0.1748
ASDAS-CRP score (0-5)e 3.4 (1.0) 3.1 (0.9) 3.2 (0.9) b

Therapy initiated, n (%)f 0.0956
bDMARD 46 (85.2) 95 (79.8) 141 (81.5)
TNFi 26 (48.1) 50 (42.0) 76 (43.9)
Non-TNFi 20 (37.0) 45 (37.8) 65 (37.6)

tsDMARD 8 (14.8) 24 (20.2) 32 (18.5)
Concomitant therapy, n (%) −0.0693
Monotherapy 35 (68.6) 84 (71.8) 119 (70.8)
Combination with methotrexate 16 (31.4) 33 (28.2) 49 (29.2)

Abbreviations: ASDAS-CRP, Ankylosing Spondylitis Disease Activity Score with C-reactive protein; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; bDMARD, biologic disease-modifying antirheumatic drug; BMI, bodymass index; csDMARD, conventional synthetic disease-mod-
ifying antirheumatic drug; HLA, human leukocyte antigen; PsA, psoriatic arthritis; SD, standard deviation; TNFi, tumor necrosis factor-α inhibi-
tor; tsDMARD, targeted synthetic disease-modifying antirheumatic drug.
a Absolute standardized difference between the HLA-B27–positive andHLA-B27–negative groups was >0.2; these variables were included in the
adjusted analysis of covariance model.
b Not evaluated because of small sample size or not applicable.
c Scores ≥4 indicate suboptimal control of disease.
d Excludes Question 3.
e Scores <1.3 indicate inactive disease, ≥1.3 to <2.1 indicate moderate disease activity, ≥2.1 to ≤3.5 indicate high disease activity, and >3.5 indi-
cate very high disease activity; only measured if requested by a provider as part of routine medical care.
f Patients may have initiated treatment with >1 drug over time and may have been included in >1 group.
Note: Data are mean (SD) unless otherwise stated. Some entries have missing patient values; observations are based on unique therapy initia-
tion, and thus patients may have contributed more than one observation.
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moderate disease activity, scores ≥2.1 to ≤3.5 are defined as
high disease activity, and scores >3.5 are defined as very high
disease activity. Absolute changes in ASDAS-CRP scores of
≥1.1 are considered clinically important, and changes of ≥2.0
are considered major improvement (21).

Statistical analyses. Statistical analyses were performed
using SAS 9.4 software. Baseline characteristics were summa-
rized descriptively as mean (standard deviation [SD]) and counts
(%) for the overall population and by HLA-B27 status. Mean

(SD) changes from baseline to 6 months were calculated for
joint-, skin-, and axial-related outcomes.

A separate analysis of covariance model was used to test for
an association between HLA-B27 status and changes in each
joint-, skin-, and axial-related outcome after 6 months of
treatment. Differences between the baseline characteristic values
of the HLA-B27–positive group and the HLA-B27–negative group
were calculated. The model was adjusted for the variables
with absolute standardized differences of >0.2 between the
HLA-B27–positive and HLA-B27–negative groups; these

Table 2. Mean (SD) PsA disease characteristics of treatment initiators with axial disease and known HLA-B27 geno-
type at baseline and 6 months post treatment initiation

Characteristic
HLA-B27+
(n = 54)

HLA-B27−
(n = 119)

Overall
(N = 173)

TJC, 0-68
Baseline 9.3 (9.5) 10.6 (13.0) 10.2 (12.0)
6 months 6.5 (9.1) 8.4 (12.6) 7.8 (11.6)
Change from baseline −2.4 (8.5) −2.2 (10.0) −2.3 (9.5)

SJC, 0-66
Baseline 4.0 (5.2) 4.7 (6.8) 4.5 (6.3)
6 months 2.5 (4.1) 3.0 (5.1) 2.8 (4.8)
Change from baseline −1.5 (5.2) −1.7 (6.1) −1.6 (5.8)

Physician Global Assessment of PsA, 0-100 mm VAS
Baseline 43.5 (20.0) 40.3 (24.3) 41.3 (23.1)
6 months 30.7 (27.1) 26.9 (22.1) 28.0 (23.6)
Change from baseline −12.9 (28.3) −14.0 (26.7) −13.7 (27.1)

Patient-reported pain, 0-100 mm VAS
Baseline 67.4 (20.9) 66.7 (18.6) 66.9 (19.3)
6 months 57.9 (26.1) 57.7 (25.1) 57.8 (25.3)
Change from baseline −9.2 (27.8) −8.8 (28.6) −8.9 (28.3)

Patient-reported spine pain, 0-100 mm VAS
Baseline 49.8 (31.7) 50.7 (29.5) 50.4 (30.1)
6 months 39.7 (29.9) 42.5 (29.6) 41.6 (29.6)
Change from baseline −10.2 (28.3) −8.6 (32.0) −9.1 (30.8)

Patient-reported nocturnal spine pain, 0-100 mm VAS
Baseline 39.5 (30.3) 46.6 (32.0) 44.3 (31.5)
6 months 38.2 (31.0) 40.5 (29.5) 39.8 (29.9)
Change from baseline −1.2 (24.9) −7.0 (31.1) −5.2 (29.3)

HAQ-DI, 0-3
Baseline 1.2 (0.6) 1.1 (0.7) 1.1 (0.6)
6 months 1.1 (0.7) 1.0 (0.7) 1.1 (0.7)
Change from baseline −0.05 (0.5) −0.07 (0.5) −0.07 (0.5)

HAQ-S, 0-3
Baseline 1.2 (0.6) 1.1 (0.7) 1.1 (0.6)
6 months 1.1 (0.7) 1.1 (0.7) 1.1 (0.7)
Change from baseline −0.03 (0.5) −0.07 (0.5) −0.06 (0.5)

BSA, %a

Baseline 5.1 (6.8) 5.1 (8.9) 5.1 (8.3)
6 months 2.9 (4.5) 3.7 (7.8) 3.4 (6.9)
Change from baseline −2.2 (6.4) −1.5 (10.5) −1.7 (9.4)

CDAI, 0-76
Baseline 18.6 (10.2) 19.7 (13.6) 19.4 (12.7)
6 months 14.5 (12.2) 15.0 (11.9) 14.9 (12.0)
Change from baseline −4.0 (13.5) −4.6 (11.0) −4.4 (11.7)

Abbreviations: BSA, body surface area affected by psoriasis; CDAI, Clinical Disease Activity Index; HAQ-DI, Health
Assessment Questionnaire-Disability Index; HAQ-S, Health Assessment Questionnaire for the Spondyloarthropa-
thies; HLA, human leukocyte antigen; PsA, psoriatic arthritis; SD, standard deviation; SJC, swollen joint count; TJC,
tender joint count; VAS, visual analog scale.
a <3%, mild; 3%-10%, moderate; >10%, severe psoriasis.
Note: Some entries have missing patient values; observations are based on unique therapy initiation, and thus
patients may have contributed more than one observation.
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included age at initiation, insurance (private or other), alcohol use
(never or ever consumed), history of cardiovascular disease (yes
or no), prior conventional synthetic DMARD use (0, 1, or ≥2 thera-
pies used), prior tsDMARD use (0, 1, or 2 therapies used), and
prior bDMARD use (0, 1, or ≥2 therapies used). The standardized
difference between groups for the type of therapy initiated was
0.0956 (ie, did not meet the threshold of >0.2). Within-patient cor-
relations were accounted for using sandwich standard error esti-
mates. Differences in ASDAS-CRP by HLA-B27 status were
summarized descriptively because laboratory data (CRP levels)
were only available in a small subset of patients for which this
information was requested by a provider as part of routine
medical care.

A descriptive analysis was performed to evaluate BASDAI-
related outcomes for a subgroup of patients with imaging (x-ray
or magnetic resonance imaging) confirmation of axial involvement
in the sacroiliac joints.

RESULTS

Baseline demographics, history of comorbidities, and PsA
axial disease characteristics overall and by HLA-B27 status are
shown in Table 1. Axial disease-related outcome measures,
including BASDAI score, BASDAI Question 2 score, modified
BASDAI score, and ASDAS-CRP score, consistently reflected
active disease or high disease activity at baseline (ie, BASDAI
scores ≥4 and ASDAS-CRP scores ≥2.1).

At 6 months after treatment initiation, mean scores decreased
in both HLA-B27 groups for many outcomes (Table 2). However,

BASDAI and ASDAS-CRP axial disease-related measures
reflected only mild improvement at 6 months after treatment initia-
tion and were still indicative of active disease or high disease activ-
ity, irrespective of HLA-B27 status (Figures 2 and 3). Across
groups, changes from baseline to 6 months in the BASDAI-related
endpoints ranged from −0.63 to −0.84, which are not considered
clinically meaningful (16). For example, the mean (SD) change from
baseline to 6 months in BASDAI score was −0.80 (1.75) in the
HLA-B27–positive group and − 0.84 (2.24) in the HLA-B27–
negative group. Among patients with ASDAS-CRP data at both
baseline and 6 months, mean (SD) change from baseline to
6 months after treatment initiation was −0.36 (1.11) in the HLA-
B27–positive group (n = 12) and − 0.73 (1.16) in the HLA-B27–
negative group (n = 13).

Covariate-adjusted differences between patients with nega-
tive HLA-B27 status and those with positive HLA-B27 status from
baseline to 6 months after treatment initiation are shown in
Table 3 for PsA disease-related outcomes. HLA-B27 status was
not statistically significantly associated with changes from base-
line for any of these disease measures.

In a descriptive analysis of bDMARD or tsDMARD treatment
initiators with imaging confirmation of axial involvement (n = 21),
changes from baseline in BASDAI-related endpoints were consis-
tent with those in the overall population, suggesting only mild
improvement for most outcomes. BASDAI scores in both the
HLA-B27–positive and HLA-B27–negative groups remained >4
after 6 months of treatment, indicating suboptimal control of dis-
ease and improvements that were not clinically meaningful (data
not shown).
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Figure 2. Mean (SD) and change from baseline to 6-month post-treatment-initiation scores for BASDAI-related endpoints in HLA-B27–positive
(A) and HLA-B27–negative (B) patients with axial PsA. Scores ≥4 indicate suboptimal control of disease. *BASDAI Question 2 (How would you
describe the overall level of AS neck, back or hip pain you have had?). †Excludes BASDAI Question 3 (How would you describe the overall level
of pain/swelling in joints other than neck, back, hips you have had?). BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; HLA, human leu-
kocyte antigen; PsA, psoriatic arthritis; SD, standard deviation.
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DISCUSSION

Results of the current analysis of PsA/SpA registry data sug-
gest that, despite the use of bDMARD or tsDMARD therapies,
continued unmet need exists in providing clinically meaningful
improvements in axial disease-related outcomes in patients with
PsA axial disease. After 6 months of treatment with bDMARD or
tsDMARD therapies, axial-related disease activity remained high.
Across all groups, scores on all BASDAI-related measures ranged
from 5.8 to 6.9, which are well above the threshold for active,
moderate to severe disease (defined as scores ≥4) (15,23). Mean
changes from baseline for BASDAI-related endpoints ranged
from −0.63 to −0.84; these changes do not fall within the defini-
tion of clinically meaningful response to treatment (≥50%
or ≥2-point improvement in BASDAI score) (16,23). Results were
similar in patients with positive and negative HLA-B27 status. This
observed lack of clinically meaningful response and continued
unmet need may be at least partly attributable to the established
nature of disease in this population (mean time since onset of
PsA symptoms was 9.0 years, and mean time since PsA diagno-
sis was 5.0 years [Table 1]). These patients may be more chal-
lenging to treat and may need more aggressive therapy.

Although bDMARDs are currently recommended for the
treatment of axial PsA (1,2), data on the clinical efficacy of
bDMARDs in axial PsA are limited. Current evidence-based axial
PsA treatment guidelines are largely based on efficacy data in
patients with AS (1), with reference to only one recent study in
patients with PsA (24) in 2019 guidelines (2). Within the small
number of studies we identified in the literature reporting on the
efficacy of bDMARDs in axial PsA (8,24–30), only two publications

Table 3. Adjusted difference between HLA-B27+ and HLA-B27−
treatment initiators in PsA disease outcomes (mean change from
baseline to 6 months)

Disease characteristic
β Estimate for HLA-
B27+ status (95% CI)

P
value

BASDAI (0-10) 0.10 (−0.56 to 0.75) 0.78
BASDAI Question 2: spine pain 1.52 (−6.30 to 9.34) 0.70
Modified BASDAI score (0-10) 0.11 (−0.56 to 0.78) 0.75
Tender joint count (0-68 joints) −0.19 (−2.80 to 2.42) 0.88
Swollen joint count (0-66
joints)

−0.15 (−1.48 to 1.19) 0.83

Physician Global Assessment
of PsA (0-100 mm VAS)

1.73 (−7.27 to 10.73) 0.71

Patient-reported pain
(0-100 mm VAS)

2.95 (−5.70 to 11.60) 0.50

Patient-reported spine pain
(0-100 mm VAS)

−0.07 (−8.47 to 8.33) 0.99

Patient-reported nocturnal
spine pain (0-100 mm VAS)

2.98 (−6.56 to 12.53) 0.54

HAQ-DI (0-3) −0.01 (−0.17 to 0.15) 0.90
HAQ-S (0-3) 0.00 (−0.16 to 0.16) >0.99
BSA (%) −1.30 (−3.18 to 0.57) 0.17
CDAI (0-76) 0.18 (−3.69 to 4.05) 0.93

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activ-
ity Index; bDMARD, biologic disease-modifying antirheumatic
drug; BSA, body surface area of psoriasis; CDAI, Clinical Disease
Activity Index; CI, confidence interval; HAQ-DI, Health Assess-
ment Questionnaire-Disability Index; HAQ-S, Health Assessment
Questionnaire for the Spondyloarthropathies; HLA, human leu-
kocyte antigen; PsA, psoriatic arthritis; tsDMARD, targeted syn-
thetic disease-modifying antirheumatic drug; VAS, visual analog
scale.
Note: Linear regression model estimates were adjusted for baseline
value and other potential risk factors (age at initiation, insurance,
alcohol use, history of cardiovascular disease, prior conventional
synthetic DMARD use, prior bDMARD use, and prior tsDMARD use).
The HLA-B27− group is the reference group for this comparison.
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Figure 3. Mean (SD) and change from baseline to 6-month post-treatment-initiation score for ASDAS-CRP in HLA-B27–positive (A) and HLA-
B27–negative (B) patients with axial PsA and available CRP data. Scores <1.3 indicate inactive disease; ≥1.3 to <2.1 indicate moderate disease
activity; ≥2.1 to ≤3.5 indicate high disease activity; and >3.5 indicate very high disease activity; only measured if requested by a provider as part
of routine medical care. ASDAS-CRP, Ankylosing Spondylitis Disease Activity Score with C-reactive protein; HLA, human leukocyte antigen; SD,
standard deviation.
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(8,30) evaluated efficacy by HLA-B27 status. In the 24-week
PSUMMIT-1 and PSUMMIT-2 studies of ustekinumab in tumor
necrosis factor inhibitor–naive patients with active PsA and
physician-identified spondylitis (8), numerically greater improve-
ments in neck, back, and hip pain and fatigue were observed in
patients with positive HLA-B27 status compared with patients
with negative HLA-B27 status. However, consistent with findings
from the current study, improvements in entheseal pain and
morning stiffness severity and duration, as well as mean changes
in total modified BASDAI scores, were generally similar in patients
with positive and negative HLA-B27 status (8). In the DISCOVER-
1 and DISCOVER-2 studies of guselkumab (approved for the
treatment of active PsA in July 2020 and therefore not included
as a bDMARD in the current study), clinically meaningful and sta-
tistically significant improvements in axial symptoms—measured
as changes from baseline to week 24 and week 52 in BASDAI
scores, BASDAI Question 2 (spinal pain), modified BASDAI
scores, and ASDAS scores—were observed in guselkumab-
treated patients irrespective of HLA-B27 status (30).

There are significant unmet needs in the characterization and
treatment of axial PsA. Establishing more robust criteria for the
diagnosis of axial PsA, clearly defining the axial PsA phenotype,
evaluating the efficacy of treatments in axial PsA, and understand-
ing axial involvement have been identified as important topics for
future PsA research (2). An evaluation of the published literature
and findings from the current study showing minimal differences
in treatment outcomes between patients with positive HLA-B27
status and those with negative HLA-B27 status further highlight
the unmet need to better understand whether the role of HLA-
B27 differs in PsA compared with AS and other spondyloarthri-
tides. Although HLA-B27 positivity is more common in patients
with axial PsA than in the general population, it is considerably
less common in axial PsA than in AS, and data indicate that axial
PsA and AS may be distinct clinical entities (10–12).

The current study has a number of strengths. First, the regis-
try strives to provide comprehensive patient-level data. Patients
are characterized fully using information available on important
clinical and patient-reported outcomes. Second, the real-world
data collected in the registry are likely more representative of daily
clinical practice than findings from clinical trials. Finally, the registry
collects data from a geographically and clinically diverse patient
population from across the United States. As such, findings from
the current study are likely generalizable to broad populations of
patients with PsA.

A limitation of this study is that, of the 3597 patients with PsA
in the registry, only a small fraction (n = 135 patients with
173 treatment initiations) met the inclusion criteria for this analysis,
in large part because HLA-B27 status was only available for
538 eligible treatment initiations, and only 173 of 538 initiators
had a 6-month follow-up visit. The lack of follow-up for a large
proportion of treatment initiators may have introduced selection
bias if patients who were responding better to treatment were less

likely to have a follow-up visit. Of note, patients excluded from this
study because they did not have known HLA-B27 status had
largely similar baseline characteristics (data not shown) to those
included in the analysis, with few small differences: excluded
patients had longer mean time since PsA diagnosis (7.1
vs. 5.0 years); lower prevalence of psoriasis (73% vs. 84%); and
lower mean tender joint count (7.8 vs. 10.2), CDAI score (16.8
vs. 19.4), and patient-reported spine pain (43.6 vs. 50.4). The
sample size was especially small for patients with imaging-
confirmed axial PsA and known HLA-B27 status (n = 21). Further-
more, in the registry, laboratory data for CRP levels are only
available if requested by a provider as part of routine medical care;
thus, the sample sizes of patients with ASDAS-CRP results at
both baseline and 6 months were also small (HLA-B27+, n = 12;
HLA-B27−, n = 13). Another limitation of this analysis is that, in
the absence of a clear and universally accepted definition of axial
involvement in PsA (2), axial disease was identified based on a
BASDAI score of ≥4 at baseline and the decision of the treating
rheumatologist to obtain HLA-B27 status, as HLA-B27 positivity
is more common in patients with axial involvement (11). Eleven
percent of patients in this analysis had a history of fibromyalgia;
thus, it was not possible to rule out that this and other comorbid
conditions such as mechanical back pain contributed to a BAS-
DAI score of ≥4, especially in this population of older adults who
predominantly had obesity (mean age of approximately 50 years;
mean body mass index >30 kg/m2).

Recently, it has been suggested that it is not appropriate to
use Assessment of Spondyloarthritis international Society
(ASAS) classification criteria for axial SpA in patients with axial
PsA (31) because ASAS clinical criteria include HLA-B27 status
(32). Given the notably lower prevalence of HLA-B27 positivity in
patients with PsA compared with AS, new classification criteria
for axial PsA are needed to clearly differentiate from classical
AS (31,33).

In conclusion, in this registry study of patients with axial PsA,
only mild improvements were observed in axial disease-related
outcomes after 6 months of treatment with bDMARD or
tsDMARD therapy. Results were similar in patients with positive
HLA-B27 status and negative HLA-B27 status, suggesting that
HLA-B27 positivity is not predictive of bDMARD or tsDMARD
treatment response in patients with axial PsA. The continued high
disease activity of these patients reflects critical unmet needs for a
focus on the axial domain of PsA and for additional safe and effec-
tive therapies for psoriatic axial disease. Filling these gaps will
require advancing the ongoing initiatives within the rheumatology
community to develop a validated, consensus definition of
axial PsA.
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