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ABSTRACT.	 Objective. Patients with psoriatic arthritis (PsA) in randomized controlled trials (RCTs) may not reflect 
patients with PsA in clinical practice. Our objective was to perform a metaanalysis comparing the characteris-
tics of patients with PsA in RCTs of biologic disease-modifying antirheumatic drugs (bDMARDs) to patient 
profiles in a real-world study.

	 Methods. Data sources included (1) a scoping literature review of phase III RCTs of bDMARDs in PsA 
published between 2015 and 2020, and (2) an international observational study of patients with PsA 
starting a bDMARD enrolled between 2015 and 2018 (PsABio; ClinicalTrials.gov: NCT02627768). 
Data collected at baseline included swollen and tender joint counts (SJC/TJC), presence of enthesitis, skin 
involvement (body surface area [BSA]), C-reactive protein (CRP), physician global assessment (PGA), and  
patient-reported outcomes (PROs; Health Assessment Questionnaire [HAQ], pain). Univariate random 
effects metaanalysis was conducted to calculate pooled means and proportions.

	 Results. Overall, 5654 patients from 10 RCTs were compared to 930 PsABio patients. Demographic data 
were similar. SJC/TJC were higher in RCTs than in PsABio (pooled means: 11.8/21.5 vs 5.7/11.9), and 
enthesitis was more frequent in RCTs (64.7% vs 48.2%), as were patients with a BSA ≥ 3% (62.2% vs 54%). 
PGA was higher in RCTs (59.7 vs 54.1). In contrast, PROs were similar, whereas CRP was significantly 
higher in PsABio (1.4 vs 1.1 mg/dL).

	 Conclusion. Patients with PsA starting a bDMARD in RCTs had highly active disease and a high  
patient-reported disease burden. In contrast, PsABio real-world patients starting a bDMARD had lower 
SJC/TJC, skin involvement, and PGA, but presented with similar patient-reported disease burden. The 
extrapolation of RCT data in clinical practice should take these elements into account.
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Psoriatic arthritis (PsA) is a highly heterogeneous inflamma-
tory musculoskeletal disease. Treatment decisions are tradi-
tionally based on evidence from randomized controlled trials 
(RCTs).1,2 However, RCTs of biologic disease-modifying anti-

rheumatic drugs (bDMARDs) in PsA have historically used 
strict inclusion/exclusion criteria, which may lead to trial 
populations that are not completely representative of patients 
in routine clinical practice.3,4 Comparisons between patients 
studied in RCTs and patients receiving a bDMARD outside 
the setting of a controlled trial are needed to assess the general-
izability of RCT results for clinical practice. This would help to 
understand the limitations of trial results and the applicability 
of available data on patients and patient profiles frequently seen 
in practice.5 Indeed, we did not identify studies comparing 
patients in usual care in need of bDMARD therapy with those 
included in RCTs of bDMARDs. 
	 The PsABio study was a multinational observational study 
of patients with PsA in routine care who started a bDMARD 
between 2015 and 2018.6 This large-scale study offered an 
opportunity to compare these patients to patients included in 
RCTs over the same period. 
	 The objective of the present study was to compare character-
istics of patients with PsA included in RCTs of bDMARDs to 
patient profiles in a real-world study (PsABio) over a similar time 
frame using a metaanalysis of RCTs.
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METHODS
We obtained an overview of patient characteristics in trials 
through a scoping literature review and metaanalysis of RCTs in 
PsA. Then, we compared the findings to patient characteristics 
from the real-world observational study PsABio.
Data sources and eligibility criteria.
•	 Published RCTs. A literature search was performed, with 
reference to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) scoping review guide-
lines,7 to identify primary publications of phase III RCTs of 
bDMARD treatments in patients with PsA. A scoping review 
was chosen to provide an overview of patient characteristics, 
without assessing treatment efficacy, as this method is appro-
priate for broad exploratory questions and mapping available 
evidence.8 The literature review could not be registered in 
PROSPERO due to its nature (scoping review).9 To cover the 
same time frame as our observational study PsABio, we selected 
papers published between 2015 and 2020. The literature search 
was conducted in the PubMed database in September 2023, 
with keywords related to PsA, phase III, and RCT. The papers 
underwent title/abstract review, then full-text review. After 
applying the selection criteria (ie, primary publication of a 
placebo-controlled bDMARD trial in patients with PsA), 10 
RCTs were selected for analysis.10-19 Only baseline data were 
analyzed.
•	 Real-world data. The PsABio study (ClinicalTrials.gov: 
NCT02627768) was a multinational, prospective, observa-
tional study of patients with PsA enrolled between 2015 and 
2018 at 92 study sites in 8 European countries.6 Eligible partic-
ipants were adults with PsA according to the treating rheuma-
tologist’s diagnosis and fulfillment of Classification for Psoriatic 
Arthritis [CASPAR] criteria. Start of a bDMARD (either a 
tumor necrosis factor inhibitor [TNFi] or ustekinumab) as 
first-, second-, or third-line therapy for PsA, at the discretion 
of the treating rheumatologist, was the only inclusion criterion; 
inclusion did not depend on a particular disease activity level. In 
the current study, only baseline data were analyzed. 
Data collection.
•	 General data. Demographic data and clinical characteristics 
were collected at baseline, including disease duration, previous 
bDMARD usage, and other concomitant PsA medication 
(methotrexate and glucocorticoids).
•	 Disease activity assessments. The following baseline PsA 
disease features were assessed: swollen joint count (SJC), 
tender joint count (TJC), presence of enthesitis (yes/no and 
Leeds Enthesitis Index [LEI]), presence of dactylitis (yes/no 
and dactylitis count), extent of psoriasis (PsO) by body surface 
area (BSA), presence of nail disease (yes/no), physician global 
assessment of disease activity (PGA; assessed on a 0-100 mm 
visual analog scale [VAS]), and C-reactive protein (CRP; mg/
dL).
•	 Patient-reported outcomes. Health Assessment Questionnaire–
Disability Index (HAQ-DI), patient global assessment of disease 
activity (PtGA), and pain (VAS, 0-100 mm) were collected as 
patient-reported outcomes (PROs).

•	 Fulfillment of the criteria for RCTs. The inclusion/exclusion 
criteria of the selected RCTs were collected and the PsABio 
population was assessed according to these criteria.
Statistics. All patients from RCTs, regardless of the treatment 
arm, were analyzed together. When the data were presented 
only by treatment arm, weighted means and SDs were calcu-
lated for continuous variables, and percentages were recalcu-
lated for discrete data. The baseline characteristics of patients 
in the RCTs were pooled using univariate random effects meta-
analysis. Pooled means and pooled proportions with their 95% 
CI were calculated for continuous and binary variables, respec-
tively. On PsABio, descriptive statistics were performed. Finally, 
comparisons between the metaanalyzed pooled data and the 
observational study PsABio were performed by nonparametric 
tests, Wilcoxon test, and z-test statistics, for indicative purposes. 
R  Studio version 1.4.1106 (Posit) and the metafor package20 
were used for these analyses. 

RESULTS
Metaanalysis of RCTs: literature search. After screening 97 publi-
cations from the 2015-2020 period (Supplementary Figure S1, 
available from the authors upon request), 10 primary publica-
tions of phase III RCTs of bDMARD treatments in patients 
with PsA were analyzed, corresponding to 5654 patients in 
total.10-19 The recruitment dates in the trials ranged from 2011 
to 2018. Study characteristics are shown in Supplementary 
Table S2. 
Demographic characteristics. 
•	 Patient characteristics in RCTs. Of the 5654 patients, 50.7% 
were female, with a disease duration of 6.3 years (Table  1). 
Across the trials, 72% of patients were biologic-naïve and 49.6% 
of patients (range of means: 0-70%) received methotrexate at 
baseline.
•	 Patient characteristics in PsABio. Of 930 participants in 
PsABio who began treatment, 49.2% started ustekinumab and 
50.7% a TNFi. Whereas overall, demographic data were very 
similar across the data sources (Table 2), PsABio patients were 
much less frequently bDMARD-naïve (50.4%) than RCT 
participants.
Baseline disease activity. 
•	 Disease activity in RCTs. The pooled mean SJC and TJC 
were 11.8 (95% CI 6.5-17.1) and 21.5 (95% CI 12.5-30.6), 
respectively. Enthesitis was observed in 64.7% of patients 
(range 58-76.3%) and dactylitis in 37.7% (range 17.1-53.8%). 
Regarding skin involvement, 62.2% of patients (range 48.4-
82.1%) had a BSA ≥ 3% (Table 1 and Figure 1; Supplementary 
Figure S3, available from the authors upon request).
•	 Disease activity in PsABio. Disease activity by physical 
examination was lower than in the RCTs compared to PsABio 
(Table 2): SJC and TJC were 5.7 (SD 7.6) and 11.9 (SD 11.6), 
respectively (both P < 0.001); enthesitis and dactylitis were less 
frequent (48.2% and 19.8%, respectively; both P < 0.001); and 
skin involvement with a BSA  ≥  3% concerned fewer patients 
(54%; P < 0.001). 
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•	 Patient-reported impact of disease. In both data sources, there 
was a high and comparable patient-reported burden of disease, 
with mean pain levels and PtGA both close to 60 and HAQ-DI 
around 1.2 (Table 2). 
•	 Global markers of disease activity. PGA was statistically signifi-
cantly higher in RCTs than in PsABio (59.7 vs 54.1; P < 0.001), 
though the magnitude of difference was not high (Table  2). 
Mean CRP was statistically significantly higher in PsABio than 
in the RCTs (1.4 vs 1.1 mg/dL; P = 0.002).
Fulfillment of inclusion criteria for RCTs in PsABio. An oligoartic-
ular phenotype of the disease (< 5 joints involved) was observed 
in 58.2% of patients in PsABio. Overall, 408/930 PsABio partic-
ipants (44%) would not have fulfilled a SJC and TJC require-
ment of ≥ 3 for each, as is the case in most RCTs (Supplementary 
Table S4, available from the authors upon request).

DISCUSSION
This study provides important information on the profiles of 
patients with PsA included in RCTs and in routine clinical prac-
tice. In this metaanalysis of 10 phase III RCTs of bDMARDs 

in PsA, patients had a highly active musculoskeletal disease, as 
reflected by a pooled mean SJC of 11.8 and TJC of 21.5, frequent 
enthesitis (64.7%) and dactylitis (37.7%), and active skin PsO—
with a vast majority (62.2%) having a BSA ≥ 3%. In contrast, in 
the real-world PsABio study of 930 patients over the same time 
frame, although demographic data were similar, musculoskel-
etal disease activity was much lower (mean SJC and TJC were 
5.7 and 11.9, respectively, and 48.2% and 19.8% had enthesitis 
and dactylitis, respectively), as was skin disease (46% had very 
limited PsO). On the other hand, PGA and disease impact, as 
assessed through PROs, were high and comparable between 
RCTs and the real-world data study. Conversely, CRP was statis-
tically significantly higher in PsABio, suggesting that CRP may 
play a role in the decision to start a bDMARD therapy in clinical 
practice. These findings emphasize the need for caution when 
applying results from RCTs to usual care in terms of generaliz-
ability. They also support the physicians’ clinical decision when 
prescribing bDMARDs in usual practice, since although joint 
counts were lower in PsABio, other markers indicated those 
patients were indeed in need of a bDMARD.

Table  2. Comparison of baseline characteristics from a real-world study (PsABio) and pooled data from 10 
bDMARD phase III RCTs.

		  RCTsa	 PsABiob	 P

Total no. of patients starting treatment	 5654	 930	 –
Age, yrs	 48.6 (41.3 to 56.0)	 49.7 (12.5)	 < 0.001
Female sex	 50.7 (48.1 to 53.2)	 55.2 (51.3)	 0.01
Weight, kg	 85.4 (70.6 to 100.1)	 80.9 (17.0)	 < 0.001
BMI, kg/m2	 30.6 (23.6 to 37.6)	 28.1 (5.8)	 < 0.001
Time since PsA diagnosis, yrs	 6.3 (1.6 to 10.9)	 6.8 (7.4)	 0.03
MTX ongoing at baseline	 49.6 (37.1 to 62.1)	 35.7 (332)	 < 0.001
Previous bDMARDs			 
	 None	 72 (51.3 to 91.8)	 50.4 (469)	 < 0.001
	 1	 19.4 (5.6 to 31.7)	 33 (307)	 < 0.001
	 ≥ 2	 8.6 (2.3 to 14.3)	 16.6 (154)	 < 0.001
SJC 	 11.8 (6.5 to 17.1)	 5.7 (7.6)	 < 0.001
TJC 	 21.5 (12.5 to 30.6)	 11.9 (11.6)	 < 0.001
Enthesitis	 64.7 (61.1 to 68.5)	 48.2 (448)	 < 0.001
Leeds Enthesitis Index	 2.9 (1.6 to 4.2)	 1.2 (1.6)	 < 0.001
Dactylitis	 37.7 (30.6 to 44.7)	 19.8 (184)	 < 0.001
Dactylitis count	 5.0 (–0.9 to 10.9)	 3.1 (3.1)	 < 0.001
BSA ≥ 3%	 62.2 (54 to 70.3)	 54 (442/819)c	 < 0.001
PASI score (0-72)	 8.0 (1.5 to 14.4)	 NR	 –
Psoriatic nail disease	 67.6 (59.8 to 75.3)	 40.1 (373)	 < 0.001
PGAd	 59.7 (48.1 to 71.2)	 54.1 (20.1)	 < 0.001
PtGAd	 61.4 (47.8 to 74.9)	 60.7 (23.7)	 0.45
Patient-reported paind	 60.1 (46.3 to74.0)	 60.7 (23.9)	 0.71
HAQ-DI score	 1.2 (1.1 to 1.3)	 1.1 (0.7)	 < 0.001
CRP, mg/dLe	 1.1 (–0.1 to 2.3)	 1.4 (2.8)	 0.002

a For RCTs, continuous data are indicated as pooled mean (95% CI) and discrete data are indicated as pooled 
percentage  (95%  CI). b  For PsABio, continuous data are indicated as mean  (SD) and discrete data are indi-
cated as % (n). c Total patients: N = 819; data indicated as (%) n/N. d Assessed on a 0-100 mm VAS. e Normal 
range: 0-0.5 mg/dL. bDMARD: biologic disease-modifying antirheumatic drug; BSA: body surface area; CRP: 
C-reactive protein; HAQ-DI: Health Assessment Questionnaire–Disability Index; MTX: methotrexate; NR: 
not reported; PASI: Psoriasis Area and Severity Index; PGA: physician global assessment; PsA: psoriatic arthritis; 
PtGA: patient global assessment; RCTs: randomized controlled trials; SJC: swollen joint count; TJC: tender 
joint count; VAS: visual analog scale.
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	 This study has strengths and weaknesses. We included only 
trials published between 2015 and 2020, to align with the time 
frame of PsABio. This study did not include a formal risk-of-bias 
assessment for the literature review. However, such an assess-
ment is not standard in the context of scoping reviews, which 
aim to map available evidence rather than provide an assess-
ment of management options.8 Given that our metaanalysis is 
not based on individual patient data, the conclusions are appli-
cable only at the group level. We could not, for example, sepa-
rate and compare bDMARD-naïve and bDMARD-experienced 
groups in both settings, though such a comparison would have 
been of interest. Also, we did not include data on axial disease or 
comorbidities, as they were not uniformly described among the 
different studies. For real-world data, we relied only on a single 
data source, the PsABio study, which might restrict the scope of 
our analysis, as it may not capture the diversity of patient popu-
lations in usual practice. However, PsABio is one of the largest 
clinical practice studies in PsA, providing data in a multinational 
setting on more than 900 participants starting a bDMARD. 
Further research in a broader population and/or in other obser-
vational studies would be useful to confirm our findings. 
	 Disease activity was high in the RCTs. Although it was much 
lower in PsABio than in the RCTs, it was still remarkably high 
for routine clinical practice, with a mean of 6 swollen and 12 

tender joints. The higher disease activity identified in this meta-
analysis of RCTs aligns with previous research, indicating that 
evidence-based knowledge of PsA treatments focuses mainly 
on polyarticular disease, which accounts only for a subgroup of 
PsA.4,5 Patients in PsABio more commonly had an oligoarticular 
phenotype but were apparently as much in need of a bDMARD 
as those in the RCTs, as shown by the fact that 50% had already 
received another bDMARD before, whereas this was the case in 
less than 30% of RCT patients. The lower joint counts observed 
in PsABio patients is interesting when considering that coun-
tries may have rules for minimal disease activity when starting 
a bDMARD, and in PsABio (an observational study), the drugs 
were not provided in the context of the study, nor was there a 
washout period. Despite the overall lower disease activity and 
similar disease duration, PsABio patients may have had more 
refractory disease than most of the RCT patients, which is also 
reflected by the similar disease burden according to PROs and 
the relatively high PGA score and elevated CRP. 
	 Despite differences in joint counts and presence of enthesitis/
dactylitis between RCTs and the observational study, patients 
with PsA reported a high and similar disease impact in both 
settings. This may point toward a disconnect between clinical 
examination and patient-reported symptoms and concerns, 
which has been previously indicated to affect 30-70% of patients 

Figure 1. Baseline disease activity assessments in patients with PsA included in phase III RCTs of bDMARDs, published between 2015 and 2020, 
including the pooled means/proportions (95% CI) of (A)  SJCs, (B)  TJCs, (C)  presence of enthesitis, and (D)  active skin psoriasis (BSA ≥  3%). 
ASTRAEA: Active Psoriatic Arthritis Randomized Trial; bDMARD: biologic disease-modifying antirheumatic drug; BSA: body surface area; PsA: 
psoriatic arthritis; RCT: randomized controlled trial; RE: random effects; SEAM-PSA: Study of Etanercept and Methotrexate in Subjects With 
Psoriatic Arthritis; SJC: swollen joint count; TJC: tender joint count. 
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with PsA.21,22 In the present study, widespread pain was not 
assessed; it is possible that differences in rates of this comor-
bidity may have influenced our findings. On the other hand, 
PGA was statistically significantly higher in RCTs than in 
PsABio (60 vs 54). This difference is moderate and numerically 
not nearly as far apart between the studied groups as the joint 
counts, indicating that physicians regarded the disease activity 
within PsABio as quite significant. Also, CRP was lower in 
RCTs than PsABio; thus, patient assessment is aligned in some 
ways with some of the markers of systemic disease activity. Both 
these elements in PsABio go in the direction of supporting the 
need for bDMARDs in real-world patients, thus confirming the 
physician’s decision. 
	 Skin disease was much more prevalent and severe in RCTs 
than in the PsABio study. This is likely due to a requirement 
of minimum skin involvement in 6 of the evaluated studies, 
whereas this was not the case in PsABio. However, the observa-
tion of a low frequency of major skin involvement in this real-
world setting lends further support to previous findings that 
PsO is relatively mild in clinical practice in patients with PsA.23

	 Data from clinical practice are increasingly being used to 
supplement those from RCTs to improve our understanding 
of response to treatment in PsA. The selection criteria of RCTs 
of bDMARDs in PsA may not always allow the inclusion of 
all patients who would benefit from these treatments.4 In the 
PsABio registry, almost half of the cohort could not have been 
included in RCTs, confirming other studies in which lack of 
polyarticular disease was also often reported as a limiting factor 
for inclusion.3,24 It is currently unclear if treatment effective-
ness and drug survival are similar in patients with PsA who are 
eligible vs those who are ineligible for RCTs.24 Of note, the 
present analyses did not compare the efficacy of drugs in the 
observational study vs the RCTs; thus, we cannot make conclu-
sions on the relative usefulness of drug prescriptions in these 
2 settings. Although a recent evolution of the patient popula-
tion considered for RCTs has been observed, with inclusion of 
patients with earlier and less severe disease,5 the present findings 
indicate that subanalyses of patients who are more similar to the 
ones in clinical practice (eg, patients with oligoarticular disease) 
are needed, and these subanalyses should be prespecified in the 
design of RCTs.
	 In summary, our study demonstrated that patients with PsA 
in routine practice had mild/moderate joint disease and often 
limited skin PsO, leading to lower overt joint disease, whereas 
CRP and PGA were high. Although these patients differed 
significantly from patients included in RCTs, these findings are 
in line with the decision for bDMARD therapy in PsABio. RCT 
populations are not fully representative of routine care popula-
tions; future studies should address the population of patients 
who are ineligible for RCTs but are nonetheless in need of effec-
tive therapy.
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