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ABSTRACT (247/250)

Objective: To evaluate the achievement of minimal disease activity (MDA) and very low 

disease activity (VLDA) in patients with psoriatic arthritis (PsA) treated in a real-world clinical 

setting with biologic/targeted synthetic disease-modifying antirheumatic drugs (b/tsDMARDs).

Methods: This study included patients with a diagnosis of PsA treated with an approved 

b/tsDMARD who were enrolled in the CorEvitas PsA/Spondyloarthritis (SpA) Registry (March 

2013 – September 2023). MDA/VLDA achievement was assessed at the follow-up registry visit, 

6 (range: 5–9) months post-index (b/tsDMARD initiation).

Results: At the follow-up registry visit, 17.68% (370/2,093) and 7.51% (187/2,491) of patients 

achieved MDA and VLDA, respectively. Baseline characteristics including female sex, higher 

baseline fatigue and pain scores, and previous treatment with b/tsDMARDs were associated 

with a lower likelihood of achieving MDA/VLDA. Higher European Quality of Life 5-Dimension 3-

Level (EQ-5D-3L) scores and b/tsDMARD monotherapy treatment were associated with a higher 

likelihood of achieving MDA. 

Among MDA/VLDA non-achievers, 23.10% (398/1,723) and 10.24% (236/2,304) missed 

MDA/VLDA achievement by 1 criterion, respectively. At the follow-up registry visit, pain was the 

most commonly unmet criterion across the overall MDA non-achiever (95.41%) and VLDA non-

achiever (87.02%) cohorts. Other commonly unmet criteria were the Patient Global Assessment 

of arthritis and psoriasis (MDA non-achievers: 89.32%; VLDA non-achievers: 75.87%) and 

Health Assessment Questionnaire-Disability Index (MDA non-achievers: 80.91%; VLDA non-

achievers: 67.01%).

Conclusion: Despite receiving b/tsDMARD treatment for PsA, most patients did not achieve 

MDA or VLDA, with the most commonly unmet criteria being pain and other patient-reported 

outcomes. These findings indicate opportunities to improve PsA management. 
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INTRODUCTION

Psoriatic arthritis (PsA) is a chronic inflammatory disease that affects multiple tissues, 

characterized by inflammatory arthritis and skin psoriasis. In the United States (US), the 

average annual incidence of PsA has been estimated at 8.5 per 100,000 people, and the 

prevalence of PsA is estimated to be ≤0.25% of the population.1,2 Patients with PsA may 

experience debilitating pain and fatigue, thus impacting their mental health, personal 

relationships, work, and health-related quality of life (HRQoL).3,4 Patient reported outcomes 

(PROs) are therefore used to holistically assess the disease impact of PsA and therapy response 

in clinical trials, and to define treatment targets in the clinical management of patients.5 Both 

PROs and physician assessments are important to facilitate patient-centered care and successful 

disease management. 

Minimal disease activity (MDA) and very low disease activity (VLDA) are two treatment targets 

for assessing PsA disease control that include meeting thresholds for disease activity, as 

assessed by a physician, as well as thresholds for disease symptoms, function, and HRQoL, as 

reported by the patient.6,7 MDA/VLDA achievement are associated with improvements in HRQoL 

and other PROs.8-10 Moreover, achievement of low PsA disease activity thresholds have been 

associated with economic benefits, including reduced healthcare resource utilization and costs.11   

However, even with current treatment options, MDA and VLDA remain difficult targets to 

achieve. Furthermore, when achieving MDA or VLDA, patients may still experience residual pain 

and subsequent impacts on HRQoL.12,13 Pre-existing symptoms or conditions, such as 

fibromyalgia and axial involvement, may also negatively impact HRQoL and prevent 

achievement of MDA/VLDA thresholds.13,14

Understanding factors associated with achieving these treatment goals, along with the most 

commonly unmet criteria that prevent patients from reaching MDA/VLDA, may help 

contextualize a patient’s experience with the disease and provide insights into treatment 

adjustments. This knowledge can then be used to increase a patient’s HRQoL in the real-world 

setting. The objectives of this study were therefore to evaluate the achievement of MDA and 

VLDA among patients with PsA treated with biologic/targeted synthetic (b/ts) disease-modifying 

antirheumatic drugs (DMARDs) in a clinical setting, to identify factors associated with achieving 

MDA and VLDA, and to evaluate the most commonly unmet MDA and VLDA criteria among 

patients with PsA following b/tsDMARD treatment.
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METHODS

Study design and population

This study used data from the CorEvitas PsA/Spondyloarthritis (SpA) Registry, a prospective, 

non-interventional registry containing data for patients with PsA and SpA receiving care from a 

rheumatologist. In this registry, questionnaires are used to collect longitudinal follow-up data 

from patients and their treating rheumatologist during routine clinical encounters. The registry 

was launched in March 2013, and as of June 2023, contains data on patients throughout 30 

states in the US receiving care from 77 clinicians at 68 private and academic clinical sites. The 

registry includes adults aged ≥18 years who have provided consent and who have been 

diagnosed with PsA or SpA. Patients with rheumatoid arthritis, systemic lupus erythematosus, or 

other forms of autoimmune inflammatory arthritis are excluded from the registry.

Full inclusion and exclusion criteria for this study are summarized in Supplementary Table 

S1. This study included patients with a diagnosis of PsA who were enrolled in the CorEvitas 

PsA/SpA Registry from March 2013 through September 2023. Eligible patients initiated a 

b/tsDMARD at or after enrollment in the registry. The first recorded date on which a b/tsDMARD 

was initiated was defined as the treatment index date. The analyses in this study were 

conducted at the b/tsDMARD initiation-level, rather than at the patient-level; subsequently, if a 

patient initiated >1 b/tsDMARD during the study period, then they would have had multiple 

indexes (i.e., an index date for each initiated b/tsDMARD). Patients who switched to a different 

b/tsDMARD during treatment would have had a new index date for the newly initiated 

treatment, contributing new follow-up time and outcomes thereafter. 

The treatment registry index visit was defined as either the registry visit at which treatment 

initiation occurred (index), or, if treatment initiation occurred between registry visits, the closest 

registry visit within 4 months prior to the treatment index date. Eligible patients had a follow-up 

registry visit 6 (range: 5–9) months following the treatment registry index date. If multiple 

registry visits occurred in the follow-up period, the registry visit closest to 6 months was used 

as the follow-up registry visit. Patients without a valid treatment registry index visit or follow-up 

registry visit were excluded. Data were assessed during a baseline period (4-month period prior 

to the treatment index date) and follow-up period (5- to 9-month period following the treatment 

registry index date; Figure 1). 
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Study variables and outcomes

Baseline characteristics, including demographic characteristics, disease characteristics and 

activity, PROs, and treatment characteristics, were assessed at the treatment registry index 

visit. 

The primary outcome variables in this study were MDA and VLDA, which were computed at the 

follow-up registry visit. MDA and VLDA were defined as meeting 5/7 and 7/7, respectively, of 

the following criteria: tender joint count (TJC) ≤1; swollen joint count (SJC) ≤1; psoriasis body 

surface area (BSA) ≤3%; tender entheseal sites ≤1 (assessed using the Spondyloarthritis 

Research Consortium of Canada [SPARCC] Enthesitis Index); patient pain visual analog scale 

(VAS) ≤15; Patient Global Assessment (PtGA) of arthritis and psoriasis VAS ≤20; Health 

Assessment Questionnaire-Disability Index (HAQ-DI) ≤0.5. In this study, two non-mutually 

exclusive cohorts were used; one to assess MDA and one to assess VLDA. Patients who were in 

MDA at the treatment index date were ineligible for the cohort to assess MDA, and patients who 

were in VLDA at the treatment index date were ineligible for the cohort to assess VLDA. 

However, patients in MDA but not VLDA at the treatment index date were eligible for the cohort 

to assess VLDA. Patients without sufficient components to compute MDA/VLDA at the treatment 

registry index visit and follow-up registry visit were excluded.

At the follow-up registry visit, patients in each cohort were classified by the number of criteria 

met out of the seven MDA/VLDA criteria: achievers (MDA: ≥5/7; VLDA: 7/7), all non-achievers 

(MDA: ≤4/7; VLDA: ≤6/7), and non-achievers by 1 criterion (MDA: 4/7; VLDA: 6/7). MDA/VLDA 

non-achievers by 1 criterion were a subset of all non-achievers; these groups are not mutually 

exclusive. If a patient discontinued their initiated b/tsDMARD at the follow up registry visit, 

MDA/VLDA achievement status was still assessed at this visit. If a patient discontinued their 

initiated b/tsDMARD prior to the follow-up registry visit, their MDA/VLDA status at initiation was 

carried forward. As such, patients who were not in MDA/VLDA at b/tsDMARD initiation and 

discontinued their initiated b/tsDMARD prior to the follow-up registry visit were defined as 

MDA/VLDA non-achievers at follow-up.

Data analysis

Descriptive analyses were used to describe patient baseline characteristics measured at the 

treatment registry index visit and to evaluate the proportion of patients meeting each of the 
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MDA/VLDA criteria at the treatment registry index visit and the follow-up registry visit. Means, 

standard deviations (SDs) for continuous variables and frequencies, and percentages for 

categorical variables were reported for these data. Baseline characteristics were also stratified 

by MDA/VLDA achievement status at the follow-up registry visit.

The relative risk (RR) of the association between MDA/VLDA achievement at the follow-up 

registry visit and baseline characteristics were assessed. Ninety-five percent confidence intervals 

(CI) were reported for each RR, reflecting a maximum Type I error of 5%. Poisson regression 

models were used to estimate the unadjusted RR of MDA and VLDA achievement.15 RR was 

used to estimate the univariate association between each patient characteristic and MDA/VLDA 

achievement. Based on the univariate results and clinical knowledge of the plausibility of a 

relationship between MDA/VLDA achievement and each factor identified as a candidate, an 

adjusted multivariable model was developed to identify factors associated with MDA/VLDA 

achievement. Variables considered a priori included clinical disease activity index in psoriatic 

arthritis (cDAPSA), BSA, age, sex, body mass index (BMI), duration of disease, line of therapy 

(for b/tsDMARD-experienced cohorts), fibromyalgia, depression, anxiety, diabetes, and 

concomitant therapy. BSA, cDAPSA, fatigue, spine pain, and morning stiffness were assessed 

per 5-unit increase; a 5-unit scale was selected for these variables to facilitate interpretation of 

the results, as the RR would have been negligible (rounding to 0) if 1-unit changes were 

presented. Variables that were not components of MDA/VLDA and were associated with 

MDA/VLDA achievement in univariate analyses (based on a p-value of <0.15) were considered 

for inclusion in the adjusted model. Multicollinearity was assessed using a variance inflation 

factor and was used to determine the inclusion or exclusion of variables in the adjusted model. 

The reported RRs were adjusted to account for age, sex, duration of PsA diagnosis, prior 

number of b/tsDMARDs, cDAPSA, BSA, combination therapy with conventional DMARDs 

(cDMARDs), anxiety (physician-reported), depression (physician-reported), fibromyalgia 

(combination of self-reported and physician-reported), diabetes, insurance, work status, 

smoking history, European Quality of Life 5-Dimension 3-Level (EQ-5D-3L) score, fatigue (self-

reported), stiffness severity, mechanism of action (MoA), and spine pain in both cohorts. In the 

cohort to assess VLDA, the RRs were also adjusted for prior number of cDMARDs. Patients with 

missing data at the treatment index date and follow-up registry visit were included in the 

unadjusted regression analysis when sufficient data (<5–10% missing data) were available but 
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were not included in the adjusted analyses. Statistical analyses were performed using R, version 

4.3.2.

RESULTS  

Baseline characteristics

In total, after the application of the inclusion and exclusion criteria, 2,093 patients were 

included in the cohort to assess MDA, and 2,491 patients were included in the cohort to assess 

VLDA (Figure 2). 

Baseline characteristics at the registry index visit for both cohorts, stratified by MDA/VLDA 

achievement at the follow-up registry visit, are reported in Table 1. The mean age of patients 

in the cohort to assess MDA was 54.7 years. In this cohort, the majority of patients were female 

(63.33%), White (91.85%), obese (BMI≥30; 62.15%), and had private health insurance 

(76.11%). Common comorbidities included hypertension (40.80%), depression (22.79%), 

diabetes (18.06%), and fibromyalgia (17.92%). Similar patient characteristics were observed in 

the cohort to assess VLDA.

The mean PsA disease duration was 6.4 years in the cohort to assess MDA and 6.5 years in the 

cohort to assess VLDA. In the cohorts to assess MDA and VLDA, respectively, mean TJC was 8.9 

and 7.8, SJC was 3.5 and 3.0, psoriasis BSA was 6.0 and 5.8, tender entheseal sites was 1.3 

and 1.1, patient pain VAS was 60.3 and 54.7, PtGA of arthritis and psoriasis was 53.2 and 48.3, 

and HAQ-DI was 1.1 and 0.9. Of note, 14.93% (372/2,491) of patients in the cohort to assess 

VLDA were in MDA at index.

The majority of patients in both cohorts were b/tsDMARD-experienced (had used ≥1 

b/tsDMARD previously; cohort to assess MDA: 65.27% [1,366/2,093]; cohort to assess VLDA: 

65.15% [1,623/2,491]), and TNFis were the most common b/tsDMARDs treatment at initiation 

(cohort to assess MDA: 39.08%; cohort to assess VLDA: 39.38%). Most patients used 

b/tsDMARDs as monotherapy (cohort to assess MDA: 65.31%; cohort to assess VLDA: 65.60%) 

compared with cDMARD and b/tsDMARD combination therapy.
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Association between baseline characteristics and achievement of MDA/VLDA at the 

follow-up registry visit

Cohort to assess MDA

At the follow-up registry visit, 17.68% (370/2,093) of patients achieved MDA (Table 1). 

The adjusted likelihood of achieving MDA was lower for patients who were female (RR [95% 

CI]: 0.80 [0.66–0.97]), had higher (5-unit increase) baseline cDAPSA (0.94 [0.90–0.99]), 

fatigue VAS (0.97 [0.95–0.99]), and spine pain VAS scores (0.94 [0.92–0.96]), had previously 

used b/tsDMARDs (1 previous b/tsDMARD: 0.69 [0.54–0.88]; ≥2 previous b/tsDMARDs: 0.63 

[0.49–0.81]), and had previously used ≥2 cDMARDs (0.70 [0.49–0.99]). The adjusted likelihood 

of achieving MDA was higher for patients who had a higher baseline EQ-5D-3L score (0.1-unit 

increase; 1.13 [1.06–1.20]) and patients who were treated with b/tsDMARD monotherapy 

(compared with cDMARD and b/tsDMARD combination therapy; 1.36 [1.07–1.73]; Figure 3A).

Cohort to assess VLDA

At the follow-up registry visit, 7.51% (187/2,491) of patients achieved VLDA (Table 1). 

The adjusted likelihood of achieving VLDA was lower for patients who were older (5-year 

increase; RR [95% CI]: 0.93 [0.87–0.99]), female (0.73 [0.54–0.99]), had higher (5-unit 

increase) fatigue VAS (0.95 [0.92–0.99]) and spine pain VAS scores (0.93 [0.89–0.96]) at 

baseline, and had previously received treatment with b/tsDMARDs (1 prior b/tsDMARD: 0.59 

[0.41–0.85]; ≥2 prior b/tsDMARDs: 0.55 [0.38–0.80]). The adjusted likelihood of achieving 

VLDA was higher for patients who had longer PsA disease duration (1-year increase; 1.11 

[1.02–1.20]; Figure 3B).

MDA/VLDA unmet criteria

The proportion of patients meeting each MDA/VLDA criterion increased between baseline and 

the follow-up registry visit (Figures 4–5). However, at the follow-up registry visit, 82.32% 

(1,723/2,093) of patients in the cohort to assess MDA did not achieve MDA and 92.49% 

(2,304/2,491) of patients in the cohort to assess VLDA did not achieve VLDA. Additionally, 

23.10% (398/1,723) and 10.24% (236/2,304) of patients who did not achieve MDA or VLDA 

missed achievement by 1 criterion, respectively (Table 1). 
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MDA/VLDA achievers

Among patients in the cohort to assess MDA who achieved MDA, patient pain was the most 

commonly unmet criterion at the follow-up registry visit (40.00%). In addition to pain, the other 

most commonly unmet criteria were PtGA of arthritis and psoriasis (19.73%) and HAQ-DI 

(15.14%; Figure 4A). By definition, VLDA achievers fulfilled 7/7 criteria, and subsequently 

there were no unmet criteria among VLDA achievers at the follow-up registry visit.

MDA/VLDA non-achievers

At the follow-up registry visit, the most commonly unmet criteria for MDA and VLDA non-

achievers in the cohorts to assess MDA and VLDA, respectively, were patient pain (MDA non-

achievers: 95.41%; VLDA non-achievers: 87.02%), PtGA of arthritis and psoriasis (MDA non-

achievers: 89.32%; VLDA non-achievers: 75.87%), and HAQ-DI (MDA non-achievers: 80.91%; 

VLDA non-achievers: 67.01%; Figures 4B and 5B).

MDA/VLDA non-achievers by 1 criterion

The most commonly unmet criteria at the follow-up registry visit among MDA non-achievers 

who missed MDA by 1 criterion (fulfilled 4 of the 7 MDA criteria) were patient pain (86.18%), 

PtGA of arthritis and psoriasis (75.13%), and HAQ-DI (63.82%; Figure 4C). Among VLDA non-

achievers who missed VLDA by 1 criterion (fulfilled 6 of 7 VLDA criteria) the most commonly 

unmet criteria were patient pain (40.68%), BSA (14.83%), HAQ-DI (12.29%), and TJC 

(12.29%; Figure 5C). 

DISCUSSION

This real-world analysis of data from the CorEvitas PsA/SpA Registry investigated the factors 

associated with MDA/VLDA achievement and commonly unmet MDA/VLDA criteria in patients 

with PsA treated with b/tsDMARDs. At the follow-up registry visit, a low proportion of patients 

achieved MDA/VLDA, highlighting an unmet need for achieving disease control even among 

patients receiving currently available treatments.  

Overall, the baseline characteristics of the patients in the current study were consistent with a 

previous study among patients with PsA in the US.16 In both cohorts of the present study, 

female sex, greater disease burden (i.e., worse baseline scores in PROs, including fatigue and 
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spine pain), and previous treatment with b/tsDMARDs were associated with a lower likelihood of 

achieving MDA/VLDA. In the cohort to assess MDA, lower baseline disease activity (measured 

using cDAPSA scores), higher baseline HRQoL (measured using EQ-5D-3L scores), and 

treatment with b/tsDMARD monotherapy were associated with an increased likelihood of 

achieving MDA. These results align with previous literature that has demonstrated greater 

baseline patient-reported well-being and lower baseline symptom severity to be predictors of 

MDA/VLDA achievement.17-20 It should be noted that, in this study, baseline axial involvement 

was not investigated; greater levels of axial disease have been associated with difficult-to-treat 

PsA, where patients have consistently not achieved MDA.21 Therefore, this could present an 

area for future research. 

Interestingly, we observed that longer PsA disease duration was associated with a higher 

likelihood of achieving VLDA. This finding differs from previous studies, which have identified a 

shorter delay between PsA diagnosis and DMARD initiation and between symptom onset and 

PsA diagnosis to be associated with a higher likelihood of MDA achievement.22,23 Patients with a 

longer history of disease may be more likely to have established longer-term relationships with 

healthcare providers (HCPs), have more visits with HCPs, and receive more advanced 

treatment, which could impact MDA/VLDA achievement. The present study also differs from 

these previous analyses as we adjusted for disease characteristics (e.g., fatigue, spine pain, 

stiffness severity, etc.) and treatment history. Furthermore, we assessed continuous disease 

duration, as opposed to using a categorical analysis. The association of lower likelihood of VLDA 

with older age and shorter disease duration observed in the present study likely reflects the 

complex interplay between patient characteristics, disease phenotype, and treatment response 

in a real-world setting, which warrants future research.

MDA/VLDA are often viewed as stringent outcomes that are difficult to achieve. Indeed, this 

real-world study had a low achievement rate of MDA (17.68%) and VLDA (7.51%). However, 

23.10% and 10.24% of patients who did not achieve MDA and VLDA, respectively, missed 

achievement by only 1 criterion, indicating the potential to more than double the MDA/VLDA 

achievement rate with the improvement of 1 criterion. This may in turn delay disease 

progression and improve HRQoL.8-10,18 In the overall MDA/VLDA non-achiever cohorts, PROs 

(patient pain, PtGA of arthritis and psoriasis, and HAQ-DI) were the least likely criteria to be 

met, which is consistent with the findings of previous studies.16,24 Moreover, this aligns with 
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previous studies, which have shown that improvements in pain, fatigue, and other PROs are 

rated as important outcomes by patients and are associated with patient-reported treatment 

success.16 PROs, and in particular patient pain, were also the least likely criteria to be met 

among MDA achievers. These findings align with previous literature and indicate that, even 

when clinical targets are achieved, patients may still experience residual pain, reduced function, 

and negative impacts to their mental health.12

Past literature has found that concurrent diseases, such as fibromyalgia, are associated with 

increased disease activity measurements, increased pain, and negative impacts to HRQoL.14,25 

Although the presence of comorbidities at baseline was not found to be associated with 

MDA/VLDA achievement in this study, the presence of residual pain following treatment 

highlight the importance of managing comorbidities.

Ultimately, lack of MDA/VLDA achievement might not indicate biologic failure but rather a need 

for comprehensive, focused efforts on decreasing pain and improving HRQoL, including 

pharmacological and non-pharmacological approaches, to account for patient needs and 

priorities and help mitigate the clinical burden of PsA.16,26,27 Emerging biologics have been 

associated with improvements to PROs in patients with PsA, and subsequently remain an 

important component of a holistic approach toward PsA management.28-30 Therefore, there is a 

need for concentrated efforts to achieve holistic disease management, and pursue the high but 

achievable targets of MDA/VLDA, in order to provide better care and long-term benefit to 

patients.  

Strengths and limitations

This study used a real-world setting to examine disease control with b/tsDMARD treatment. The 

large sample size, longitudinal follow-up, and clinical data that are available via the CorEvitas 

PsA/SpA Registry, that are not available in claims databases, support the generalizability of the 

study results.

It is important to consider the results of this study along with its limitations. Selection bias was 

possible as this study used data from a patient registry, and thus the study population may not 

be representative of all patients with PsA in the US. The study population may have also been 

impacted by confounding by indication, as patients with a higher risk for poor clinical outcomes 
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may not have been prescribed b/tsDMARDs and thus were not eligible for inclusion in the 

present study. Furthermore, only patients with a follow-up registry visit 5–9 months following 

the treatment registry index visit were eligible for inclusion in this study, and thus the results 

may not be generalizable to the broader population of patients with PsA. MDA/VLDA 

achievement may have been underestimated as it is not always possible to calculate 

achievement among those with missing variables. Also, patients who discontinued their initiated 

b/tsDMARD prior to the follow-up visit were classified as MDA/VLDA non-achievers because 

treatment discontinuation was considered a clinically meaningful event in this study. This 

represented a conservative approach for attributing outcomes to the initiated therapy. However, 

as discontinuation in routine practice may also occur for non-clinical reasons, this assumption 

may have introduced misclassification and led to underestimation of the true rates of 

MDA/VLDA achievement. Among patients with a documented reason for b/tsDMARD 

discontinuation within the registry, most occurred for clinical reasons commonly related to 

effectiveness or safety. Nevertheless, this does not eliminate the possibility of bias in the 

present study. The coronavirus disease 2019 (COVID-19) pandemic may have also altered visit 

and prescribing patterns captured in the registry during the study period. To mitigate the 

impact of the pandemic on these data, CorEvitas PsA/SpA Registry Management initiatives (e.g., 

virtual data collection methods and tools, incorporation of telemedicine into patient visits, and 

comprehensive data collection regulations) were established. 

Treatment approaches may have differed based on factors that were not captured within the 

registry, thereby introducing the potential for residual confounding. The impact of such 

confounding is likely limited, however, as the registry collects comprehensive, systematically 

assessed data on a wide range of clinical, sociodemographic, and lifestyle factors relevant to 

psoriatic arthritis and treatment. Lastly, it is worth noting that analyses were performed at the 

level of the b/tsDMARD initiation, consistent with the study objective of evaluating outcomes 

following treatment initiation. Therefore, as some patients may have contributed more than one 

initiation, a degree of within-patient correlation is possible. In this setting, accounting for 

clustering at the patient level would affect the variance estimates rather than the estimated 

associations themselves. Consequently, because the magnitude and direction of any within-

patient correlation are uncertain, standard errors may have been under- or overestimated if 

such correlation were substantial. This approach was chosen to align the analysis with the 

initiation-level clinical question, but the possibility of residual non-independence should be 
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considered when interpreting the precision of the estimates and the width of the confidence 

intervals.

Conclusions

This real-world analysis of patients with PsA treated with b/tsDMARDs highlights that a 

substantial proportion of patients do not meet treatment targets following treatment, 

underscoring the unmet need for improving patient-reported symptoms in the management of 

patients with PsA. The findings demonstrate the need for holistic treatment of patients with 

PsA, considering baseline factors that may be associated with MDA/VLDA achievement. In 

particular, our study highlights the unmet need for pain management across patients of varying 

levels of disease control. An enhanced focus on improving pain, and subsequently other PROs, 

could facilitate disease management and achievement of treatment targets. Ultimately, patient-

centered, multidimensional disease management is needed to facilitate disease control and 

reduce the burden of PsA.
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1 FIGURES

2 Figure 1. Study design

3 B/tsDMARD, biologic/targeted synthetic disease-modifying antirheumatic drug; MDA, 
4 minimal disease activity; PDE4i, phosphodiesterase-4 inhibitor; VLDA, very low disease 
5 activity. 
6 [a] Date of initiation of b/tsDMARD, including: adalimumab, etanercept, certolizumab pegol, 
7 golimumab, infliximab, ixekizumab, secukinumab, abatacept, ustekinumab, guselkumab, 
8 risankizumab, tofacitinib, upadacitinib, PDE4i, tocilizumab, anakinra, or rituximab; [b] The 
9 follow-up visit could occur 5–9 months following the treatment registry index date. If there 

10 were multiple registry visits in the follow-up period, the registry visit closest to 6 months was 
11 used as the follow-up registry visit.

12 Figure 2. Patient selection criteria

13 B/tsDMARDs, biologic/targeted synthetic disease-modifying antirheumatic drugs; MDA, 
14 minimal disease activity; PsA, psoriatic arthritis; SpA, spondyloarthritis; VLDA, very low 
15 disease activity.
16
17 Figure 3. Adjusted relative risks assessing the association between achieving (A) 
18 MDA and (B) VLDA and baseline characteristics

19 BSA, body surface area; b/tsDMARDs, biologic/targeted synthetic disease-modifying 
20 antirheumatic drugs; cDAPSA, clinical disease activity index in psoriatic arthritis; cDMARD, 
21 conventional disease-modifying antirheumatic drug; CI, confidence interval; EQ-5D-3L, 
22 European Quality of Life 5-Dimension 3-Level; i, inhibitor; IL, interleukin; JAK, Janus kinase; 
23 MDA, minimal disease activity; PDE4, phosphodiesterase-4; PsA, psoriatic arthritis; RR, 
24 relative risk; SpA, spondyloarthritis; TNF, tumor necrosis factor; VAS, visual analog scale; 
25 VLDA, very low disease activity.
26 [a] Adjusted for age, sex, duration of PsA diagnosis, prior number of b/tsDMARDs, cDAPSA, 
27 BSA, combination therapy with cDMARDs, anxiety, depression, fibromyalgia, diabetes, 
28 insurance, work status, smoking history, EQ-5D-3L, fatigue, stiffness severity, MoA, and spine 
29 pain; [b] Adjusted for age, sex, duration of PsA diagnosis, prior number of b/tsDMARDs, 
30 cDAPSA, BSA, combination therapy with cDMARDs, anxiety, depression, fibromyalgia, 
31 diabetes, insurance, work status, smoking history, EQ-5D-3L, fatigue, stiffness severity, MoA, 
32 spine pain, and prior number of cDMARDs; [c] Reference: male; [d] Reference: not private; 
33 [e] Reference: not full-time; [f] Reference: never smoked; [g] Reference: no; [h] 
34 Reference: 0; [i] Reference: TNFi; [j] Included abatacept (n=54) and three non-approved 
35 PsA biologics captured in the CorEvitas PsA/SpA registry that are sometimes used for PsA 
36 treatment (tocilizumab, anakinra, and rituximab); [k] Reference: combination therapy with 
37 cDMARD.

38
39 Figure 4. Proportion of patients not meeting each MDA criterion, stratified by MDA 
40 status at the follow-up registry visita

41 BSA, body surface area; HAQ-DI, Health Assessment Questionnaire-Disability Index; MDA, 
42 minimal disease activity; PtGA, Patient Global Assessment; SJC, swollen joint count; TJC, 
43 tender joint count; VAS, visual analog scale.
44 [a] Overall cohort to assess MDA: N=2,093. MDA criteria: TJC (0–68) ≤1; SJC (0–66) ≤1; 
45 psoriasis BSA ≤3%; tender entheseal sites (0–16) ≤1; patient pain (VAS: 0–100) ≤15; PtGA 
46 of arthritis and psoriasis (VAS: 0–100) ≤20; HAQ-DI ≤0.5.
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1 Figure 5. Proportion of patients not meeting each VLDA criterion, stratified 
2 by VLDA status at the follow-up registry visita

3 BSA, body surface area; HAQ-DI, Health Assessment Questionnaire-Disability Index; PtGA, 
4 Patient Global Assessment; SJC, swollen joint count; TJC, tender joint count; VLDA, very 
5 low disease activity.
6 [a] Overall cohort to assess VLDA: N=2,491. VLDA criteria: TJC (0–68) ≤1; SJC (0–66) ≤1; 
7 psoriasis BSA ≤3%; tender entheseal sites (0–16) ≤1; patient pain (VAS: 0–100) ≤15; PtGA 
8 of arthritis and psoriasis (VAS: 0–100) ≤20; HAQ-DI ≤0.5; [b] By definition, VLDA achievers 
9 fulfilled 7/7 criteria at the follow-up registry visit. Hence, there are no bars present for this 

10 timepoint.
11

Page 18 of 31

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on September 8, 2026 from 

http://www.jrheum.org/


MDA/VLDA Achievement in PsA Manuscript

1

1 TABLES 

2 Table 1. Baseline characteristics of the cohorts to assess MDA and VLDA, stratified by MDA and VLDA status, respectively, at the follow-up 

3 registry visit

Cohort to assess MDA Cohort to assess VLDA

MDA non-achieversb VLDA non-achieversb

All patients 
(N=2,093)

MDA 
achieversa 
(N=370)

All non-
achievers 
(N=1,723)

By 1 
criterion 
(N=398)

All patients 
(N=2,491)

VLDA 
achieversa 

(N=187)

All non-
achievers 
(N=2,304)

By 1 
criterion 
(N=236)

Demographic characteristics

Age, years, N 2,091 370 1,721 397 2,488 187 2,301 236

Mean (SD) 54.7 (12.4) 52.9 (13.3) 55.1 (12.2) 54.0 (12.5) 54.5 (12.5) 50.2 (13.4) 54.8 (12.4) 53.3 (13.4)

Sex, N 2,086 369 1,717 396 2,482 186 2,296 236

Female, n (%) 1,321 (63.33) 190 (51.49) 1,131 (65.87) 245 (61.87) 1,511 (60.88) 77 (41.40) 1,434 (62.46) 115 (48.73)

Race, N 2,062 365 1,697 390 2,453 186 2,267 233

White, n (%) 1,894 (91.85) 323 (88.49) 1,571 (92.58) 358 (91.79) 2,246 (91.56) 164 (88.17) 2,082 (91.84) 213 (91.42)

BMI (kg/m2), N 2,058 367 1,691 392 2,452 186 2,266 233

Underweight/normal 
(<18.5–24.9), n (%)

250 (12.15) 51 (13.90) 199 (11.77) 65 (16.58) 318 (12.97) 30 (16.13) 288 (12.71) 46 (19.74)
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Cohort to assess MDA Cohort to assess VLDA

MDA non-achieversb VLDA non-achieversb

All patients 
(N=2,093)

MDA 
achieversa 
(N=370)

All non-
achievers 
(N=1,723)

By 1 
criterion 
(N=398)

All patients 
(N=2,491)

VLDA 
achieversa 

(N=187)

All non-
achievers 
(N=2,304)

By 1 
criterion 
(N=236)

Overweight (25.0–
29.9), n (%)

529 (25.70) 107 (29.16) 422 (24.96) 86 (21.94) 649 (26.47) 70 (37.63) 579 (25.55) 65 (27.90)

Obese (≥30), n (%) 1,279 (62.15) 209 (56.95) 1,070 (63.28) 241 (61.48) 1,485 (60.56) 86 (46.24) 1,399 (61.74) 122 (52.36)

Insurance, N 2,093 370 1,723 398 2,491 187 2,304 236 

Private, n (%) 1,593 (76.11) 317 (85.68) 1,276 (74.06) 308 (77.39) 1,915 (76.88) 165 (88.24) 1,750 (75.95) 199 (84.32)

Work status, N 2,064 366 1,698 394 2,454 185 2,269 235

Full-time, n (%) 997 (48.30) 229 (62.57) 768 (45.23) 209 (53.05) 1,237 (50.41) 137 (74.05) 1,100 (48.48) 145 (61.70)

Smoking history, N 2,079 369 1,710 396 2,468 187 2,281 235

Current smoker, n 
(%)

290 (13.95) 33 (8.94) 257 (15.03) 49 (12.37) 323 (13.09) 16 (8.56) 307 (13.46) 16 (6.81)

Comorbidities,c N 2,093 370 1,723 398 2,491 187 2,304 236

Cardiovascular 
disease, n (%)

235 (11.23) 24 (6.49) 211 (12.25) 27 (6.78) 272 (10.92) 4 (2.14) 268 (11.63) 24 (10.17)

Depression, n (%) 477 (22.79) 50 (13.51) 427 (24.78) 93 (23.37) 524 (21.04) 19 (10.16) 505 (21.92) 31 (13.14)

Anxiety, n (%) 324 (15.48) 28 (7.57) 296 (17.18) 61 (15.33) 346 (13.89) 13 (6.95) 333 (14.45) 15 (6.36)
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Cohort to assess MDA Cohort to assess VLDA

MDA non-achieversb VLDA non-achieversb

All patients 
(N=2,093)

MDA 
achieversa 
(N=370)

All non-
achievers 
(N=1,723)

By 1 
criterion 
(N=398)

All patients 
(N=2,491)

VLDA 
achieversa 

(N=187)

All non-
achievers 
(N=2,304)

By 1 
criterion 
(N=236)

Fibromyalgia, n (%) 375 (17.92) 30 (8.11) 345 (20.02) 53 (13.32) 385 (15.46) 6 (3.21) 379 (16.45) 12 (5.08)

Hypertension, n (%) 854 (40.80) 148 (40.00) 706 (40.98) 169 (42.46) 1,000 (40.14) 64 (34.22) 936 (40.63) 82 (34.75)

Diabetes, n (%) 378 (18.06) 45 (12.16) 333 (19.33) 68 (17.09) 419 (16.82) 18 (9.63) 401 (17.40) 21 (8.90)

Disease characteristics

PsA disease 
duration, years, N

2,075 367 1,708 395 2,471 185 2,286 236

Mean (SD) 6.4 (8.0) 6.4 (8.5) 6.4 (7.9) 5.7 (6.8) 6.5 (8.0) 6.7 (8.5) 6.5 (7.9) 6.4 (8.0)

Spinal involvement, 
N

2,054 366 1,688 394 2,443 183 2,260 234

n (%) 298 (14.51) 45 (12.30) 253 (14.99) 60 (15.23) 349 (14.29) 19 (10.38) 330 (14.60) 23 (9.83)

PGA of psoriasis 
and arthritis (VAS: 
0–100), N

2,060 366 1,694 387 2,450 186 2,264 232

Mean (SD) 41.0 (24.2) 38.8 (23.2) 41.4 (24.3) 35.4 (23.8) 38.6 (24.4) 34.3 (24.3) 38.9 (24.4) 30.1 (22.1)

Dactylitis count (0–
20), N

2,093 370 1,723 398 2,491 187 2,304 236
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Cohort to assess MDA Cohort to assess VLDA

MDA non-achieversb VLDA non-achieversb

All patients 
(N=2,093)

MDA 
achieversa 
(N=370)

All non-
achievers 
(N=1,723)

By 1 
criterion 
(N=398)

All patients 
(N=2,491)

VLDA 
achieversa 

(N=187)

All non-
achievers 
(N=2,304)

By 1 
criterion 
(N=236)

Mean (SD) 0.5 (1.7) 0.6 (1.4) 0.5 (1.8) 0.4 (1.7) 0.5 (1.7) 0.5 (1.6) 0.5 (1.7) 0.4 (1.6)

Disease activity (MDA/VLDA criteria)

TJC (0–68), N 2,060 363 1,697 395 2,447 184 2,263 232

Mean (SD) 8.9 (10.9) 6.0 (7.4) 9.5 (11.4) 4.5 (6.3) 7.8 (10.5) 3.9 (6.2) 8.1 (10.7) 3.6 (5.7)

SJC (0–66), N 2,059 363 1,696 395 2,446 184 2,262 232

Mean (SD) 3.5 (5.0) 3.6 (4.6) 3.5 (5.1) 1.8 (3.0) 3.0 (4.8) 2.4 (4.2) 3.1 (4.8) 2.2 (3.9)

Psoriasis BSA, N 2,052 362 1,690 392 2,442 183 2,259 234

Mean (SD) 6.0 (11.6) 6.1 (11.7) 6.0 (11.5) 5.6 (11.6) 5.8 (11.2) 6.6 (13.4) 5.7 (11.1) 4.7 (10.5)

Tender entheseal 
sites (0–16), N

2,093 370 1,723 398 2,491 187 2,304 236

Mean (SD) 1.3 (2.5) 0.7 (1.4) 1.5 (2.6) 0.6 (1.4) 1.1 (2.3) 0.3 (0.8) 1.2 (2.4) 0.5 (1.4)

Patient pain (VAS: 
0–100), N

2,072 366 1,706 396 2,461 185 2,276 233

Mean (SD) 60.3 (23.5) 49.6 (24.7) 62.5 (22.5) 54.3 (24.4) 54.7 (26.6) 34.8 (26.3) 56.3 (26.0) 33.9 (25.9)
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Cohort to assess MDA Cohort to assess VLDA

MDA non-achieversb VLDA non-achieversb

All patients 
(N=2,093)

MDA 
achieversa 
(N=370)

All non-
achievers 
(N=1,723)

By 1 
criterion 
(N=398)

All patients 
(N=2,491)

VLDA 
achieversa 

(N=187)

All non-
achievers 
(N=2,304)

By 1 
criterion 
(N=236)

PtGA of arthritis 
and psoriasis (VAS: 
0–100), N

2,062 362 1,700 394 2,453 185 2,268 233

Mean (SD) 53.2 (24.0) 42.2 (24.0) 55.5 (23.3) 47.1 (24.0) 48.3 (26.1) 31.3 (24.5) 49.7 (25.8) 30.3 (24.7)

HAQ-DI, N 2,075 367 1,708 395 2,467 186 2,281 235

Mean (SD) 1.1 (0.6) 0.7 (0.5) 1.1 (0.6) 0.9 (0.6) 0.9 (0.7) 0.4 (0.5) 1.0 (0.7) 0.5 (0.5)

Other PROs

Fatigue (VAS: 0–
100), N

2,086 368 1,718 398 2,478 186 2,292 234

Mean (SD) 58.4 (25.4) 44.9 (27.1) 61.2 (24.0) 54.3 (26.0) 53.7 (27.4) 32.6 (26.9) 55.4 (26.7) 33.0 (26.6)

Treatment characteristics

B/tsDMARD at 
initiation, N

2,093 370 1,723 398 2,491 187 2,304 236

TNFi, n (%) 818 (39.08) 166 (44.86) 652 (37.84) 167 (41.96) 981 (39.38) 94 (50.27) 887 (38.50) 111 (47.03)

IL-17i, n (%) 525 (25.08) 95 (25.68) 430 (24.96) 91 (22.86) 614 (24.65) 46 (24.60) 568 (24.65) 50 (21.19)
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Cohort to assess MDA Cohort to assess VLDA

MDA non-achieversb VLDA non-achieversb

All patients 
(N=2,093)

MDA 
achieversa 
(N=370)

All non-
achievers 
(N=1,723)

By 1 
criterion 
(N=398)

All patients 
(N=2,491)

VLDA 
achieversa 

(N=187)

All non-
achievers 
(N=2,304)

By 1 
criterion 
(N=236)

IL-23i, n (%) 160 (7.64) 27 (7.30) 133 (7.72) 25 (6.28) 198 (7.95) 17 (9.09) 181 (7.86) 16 (6.78)

IL-12/23i, n (%) 116 (5.54) 15 (4.05) 101 (5.86) 27 (6.78) 134 (5.38) 4 (2.14) 130 (5.64) 9 (3.81)

JAKi, n (%) 145 (6.93) 20 (5.41) 125 (7.25) 25 (6.28) 165 (6.62) 4 (2.14) 161 (6.99) 13 (5.51)

PDE4i, n (%) 269 (12.85) 42 (11.35) 227 (13.17) 54 (13.57) 328 (13.17) 21 (11.23) 307 (13.32) 31 (13.14)

Non-TNFi,d n (%) 60 (2.87) 5 (1.35) 55 (3.19) 9 (2.26) 71 (2.85) 1 (0.53) 70 (3.04) 6 (2.54)

Prior number of 
b/tsDMARDs,e N

2,093 370 1,723 398 2,491 187 2,304 236

0, n (%) 727 (34.73) 169 (45.68) 558 (32.39) 137 (34.42) 868 (34.85) 94 (50.27) 774 (33.59) 102 (43.22)

1, n (%) 517 (24.70) 82 (22.16) 435 (25.25) 113 (28.39) 624 (25.05) 42 (22.46) 582 (25.26) 63 (26.69)

≥2, n (%) 849 (40.56) 119 (32.16) 730 (42.37) 148 (37.19) 999 (40.10) 51 (27.27) 948 (41.15) 71 (30.08)

Concomitant 
therapy, N

2,093 370 1,723 398 2,491 187 2,304 236

Combination with 
cDMARD, n (%)

726 (34.69) 111 (30.00) 615 (35.69) 157 (39.45) 857 (34.40) 58 (31.02) 799 (34.68) 75 (31.78)
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Cohort to assess MDA Cohort to assess VLDA

MDA non-achieversb VLDA non-achieversb

All patients 
(N=2,093)

MDA 
achieversa 
(N=370)

All non-
achievers 
(N=1,723)

By 1 
criterion 
(N=398)

All patients 
(N=2,491)

VLDA 
achieversa 

(N=187)

All non-
achievers 
(N=2,304)

By 1 
criterion 
(N=236)

B/tsDMARD 
monotherapy, n 
(%)

1,367 (65.31) 259 (70.00) 1,108 (64.31) 241 (60.55) 1,634 (65.60) 129 (68.98) 1,505 (65.32) 161 (68.22)

1 BMI, body mass index; BSA, body surface area; b/tsDMARD, biologic/targeted synthetic disease-modifying antirheumatic drug; HAQ-DI, Health Assessment 
2 Questionnaire-Disability Index; i, inhibitor; IL, interleukin; JAK, Janus kinase; MDA, minimal disease activity; PDE4, phosphodiesterase-4; PGA, Physician 
3 Global Assessment; PtGA, Patient Global Assessment; PRO, patient-reported outcome; PsA, psoriatic arthritis; SD, standard deviation; SJC, swollen joint 
4 count; TJC, tender joint count; TNF, tumor necrosis factor; VAS, visual analog scale; VLDA, very low disease activity. 
5 N values may vary across study variables due to missing data. [a] MDA: ≥5/7 criteria fulfilled. VLDA: 7/7 criteria fulfilled; [b] MDA: ≤4/7 criteria fulfilled. 
6 VLDA: ≤6/7 criteria fulfilled; [c] Comorbidities were physician-reported, except for fibromyalgia which was a combination of self-reported and physician-
7 reported; [d] Included abatacept (n=54) and three non-approved PsA biologics captured in the CorEvitas PsA/SpA Registry that are sometimes used for PsA 
8 treatment (tocilizumab, anakinra, and rituximab); [e] Included b/tsDMARDs used prior to the start of the CorEvitas PsA/SpA Registry (March 2013) or 
9 b/tsDMARDs prescribed by physicians outside of the registry.
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B/tsDMARD, biologic/targeted synthetic disease-modifying antirheumatic drug; MDA, minimal disease 
activity; PDE4i, phosphodiesterase-4 inhibitor; VLDA, very low disease activity. 

[a] Date of initiation of b/tsDMARD, including: adalimumab, etanercept, certolizumab pegol, golimumab, 
infliximab, ixekizumab, secukinumab, abatacept, ustekinumab, guselkumab, risankizumab, tofacitinib, 

upadacitinib, PDE4i, tocilizumab, anakinra, or rituximab; [b] The follow-up visit could occur 5–9 months 
following the treatment registry index date. If there were multiple registry visits in the follow-up period, the 

registry visit closest to 6 months was used as the follow-up registry visit. 

635x762mm (96 x 96 DPI) 

Page 26 of 31

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on September 8, 2026 from 

http://www.jrheum.org/


 

B/tsDMARDs, biologic/targeted synthetic disease-modifying antirheumatic drugs; MDA, minimal disease 
activity; PsA, psoriatic arthritis; SpA, spondyloarthritis; VLDA, very low disease activity. 
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BSA, body surface area; b/tsDMARDs, biologic/targeted synthetic disease-modifying antirheumatic drugs; 
cDAPSA, clinical disease activity index in psoriatic arthritis; cDMARD, conventional disease-modifying 

antirheumatic drug; CI, confidence interval; EQ-5D-3L, European Quality of Life 5-Dimension 3-Level; i, 
inhibitor; IL, interleukin; JAK, Janus kinase; MDA, minimal disease activity; PDE4, phosphodiesterase-4; 
PsA, psoriatic arthritis; RR, relative risk; SpA, spondyloarthritis; TNF, tumor necrosis factor; VAS, visual 

analog scale; VLDA, very low disease activity.
[a] Adjusted for age, sex, duration of PsA diagnosis, prior number of b/tsDMARDs, cDAPSA, BSA, 

combination therapy with cDMARDs, anxiety, depression, fibromyalgia, diabetes, insurance, work status, 
smoking history, EQ-5D-3L, fatigue, stiffness severity, MoA, and spine pain; [b] Adjusted for age, sex, 

duration of PsA diagnosis, prior number of b/tsDMARDs, cDAPSA, BSA, combination therapy with cDMARDs, 
anxiety, depression, fibromyalgia, diabetes, insurance, work status, smoking history, EQ-5D-3L, fatigue, 

stiffness severity, MoA, spine pain, and prior number of cDMARDs; [c] Reference: male; [d] Reference: not 
private; [e] Reference: not full-time; [f] Reference: never smoked; [g] Reference: no; [h] Reference: 0; [i] 

Reference: TNFi; [j] Included abatacept (n=54) and three non-approved PsA biologics captured in the 
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CorEvitas PsA/SpA registry that are sometimes used for PsA treatment (tocilizumab, anakinra, and 
rituximab); [k] Reference: combination therapy with cDMARD. 
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BSA, body surface area; HAQ-DI, Health Assessment Questionnaire-Disability Index; MDA, minimal disease 
activity; PtGA, Patient Global Assessment; SJC, swollen joint count; TJC, tender joint count; VAS, visual 

analog scale. 
[a] Overall cohort to assess MDA: N=2,093. MDA criteria: TJC (0–68) ≤1; SJC (0–66) ≤1; psoriasis BSA 
≤3%; tender entheseal sites (0–16) ≤1; patient pain (VAS: 0–100) ≤15; PtGA of arthritis and psoriasis 

(VAS: 0–100) ≤20; HAQ-DI ≤0.5. 
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BSA, body surface area; HAQ-DI, Health Assessment Questionnaire-Disability Index; PtGA, Patient Global 
Assessment; SJC, swollen joint count; TJC, tender joint count; VLDA, very low disease activity. 

[a] Overall cohort to assess VLDA: N=2,491. VLDA criteria: TJC (0–68) ≤1; SJC (0–66) ≤1; psoriasis BSA 
≤3%; tender entheseal sites (0–16) ≤1; patient pain (VAS: 0–100) ≤15; PtGA of arthritis and psoriasis 
(VAS: 0–100) ≤20; HAQ-DI ≤0.5; [b] By definition, VLDA achievers fulfilled 7/7 criteria at the follow-up 

registry visit. Hence, there are no bars present for this timepoint. 
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