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Abstract

Background: Real-world evidence on biologic disease-modifying antirheumatic
drugs (bDMARDs) in rheumatoid arthritis (RA) is abundant but derived almost
entirely from high-income countries; longitudinal Brazilian data are scarce. The
trajectories of disease activity and functional capacity were analysed in Brazilian
patients with RA receiving bDMARDs within the Unified Health System (SUS).
Methods: This was a retrospective cohort analysis of the REAL, Rheumatoid
Arthritis in Real Life, study, a nationwide prospective multicentre cohort of
Brazilian patients treated at public referral centres. Sixty-two patients receiving
bDMARDs at 8 centres, with complete data across three protocol-driven visits
over approximately 12 months (186 observations), were included. Disease activity
was assessed by DAS28-CRP, DAS28-ESR, SDAI, CDAI, and RADAI, and func-
tional capacity by the HAQ. Patients received tumour necrosis factor inhibitors
(TNFi; n = 31) or non-TNFi agents (n = 31). Linear mixed-effects models with
nested random intercepts (patient within centre) were fitted for each outcome.
Results: Rather than improving, disease activity remained stable between the
first two visits and then rose significantly at the final visit relative to baseline for
DAS28-CRP (p = 0.011), SDAI (p = 0.013), and CDAI (p = 0.019); functional
capacity did not improve. Drug class was significantly associated with HAQ (p
= 0.007), with the TNFi group showing lower disability, and TNFi patients
maintained stable DAS28-CRP remission rates (approximately 55 percent) while
non-TNFi patients declined from 35.5 percent to 19.4 percent. However, no visit x
drug class interaction was significant (nearest trend: SDAI, p = 0.076), indicating
broadly parallel trajectories, and the between-class difference is likely confounded
by indication and treatment line. Smoking was associated with worse HAQ (p =
0.004), and corticosteroid use with higher SDAI (p = 0.003), CDAI (p j 0.001),
and RADAI (p = 0.009).

Conclusion: In this Brazilian real-world cohort of long-standing RA treated in
the public health system, disease activity was not consistently sustained over
12 months, while functional capacity remained largely unchanged. Effectiveness
estimates from other health systems should not be assumed to transfer to the
SUS, and closer structured monitoring with timely therapeutic adjustment is
warranted.
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1 Background

Rheumatoid arthritis (RA) is a chronic, autoimmune, inflammatory disease of the
peripheral synovial joints that leads to progressive musculoskeletal damage, functional
disability, and reduced quality of life [1, 2]. Because the disease may progress to
irreversible joint damage, early diagnosis and tight control of inflammatory activity
are central to management [3]. Treatment therefore follows a treat-to-target strategy
aimed at achieving remission or low disease activity [4], with routine monitoring rely-
ing on composite indices, including the Disease Activity Score in 28 joints (DAS28),
the Simplified and Clinical Disease Activity Indices (SDAI and CDAI), and the
Rheumatoid Arthritis Disease Activity Index (RADATI), complemented by the Health
Assessment Questionnaire (HAQ) for functional capacity [5].

Disease-modifying antirheumatic drugs (DMARDs), synthetic or biologic, are
the cornerstone of therapy. First-line treatment is based on conventional synthetic
DMARDs, preferably methotrexate [6, 7]. When this strategy fails, treatment may
be escalated to biologic DMARDs (bDMARDS) or targeted synthetic DMARDs (tsD-
MARDEs), particularly Janus kinase inhibitors (JAKi). bDMARDs comprise tumor
necrosis factor inhibitors (TNFi) and non-TNFi agents targeting the interleukin-6
receptor (tocilizumab), T-cell costimulation (abatacept), or B cells (rituximab) [8-10].
Yet achieving an initial therapeutic response is only part of the treatment goal. Long-
term management requires sustained control of inflammatory activity and preservation
of physical function, making longitudinal trajectories of disease activity and disability

a more complete measure of treatment effectiveness over time.



The efficacy of bDMARDEs is well established in randomized trials, and observa-
tional studies have similarly reported broadly comparable effectiveness across biologic
classes in routine care [11-13]. However, most longitudinal real-world evidence derives
from North American, European, and Japanese registries, whereas Brazilian and Latin
American data remain scarce and are largely cross-sectional or claims-based [14].
How disease activity and physical function evolve over time among patients receiv-
ing bDMARDEs in Brazilian routine care therefore remains insufficiently characterized.
This gap is particularly relevant within the Unified Health System (Sistema Unico
de Saide, SUS), where delayed diagnosis, long-standing and erosive disease, and
persistent moderate-to-high disease activity remain common despite frequent use of
glucocorticoids and biologics [15, 16]. These characteristics may influence the ability to
achieve and sustain therapeutic targets, and effectiveness estimates from other health
systems cannot be assumed to transfer directly to this setting.

The REAL (Rheumatoid Arthritis in Real Life) study was a multicenter prospec-
tive cohort of 1,115 Brazilian patients with RA treated at tertiary public referral
centers, with protocol-driven visits at baseline, 6, and 12 months [15]. The present
retrospective analysis of this prospectively collected cohort characterizes the trajecto-
ries of disease activity and functional capacity over approximately 12 months among
patients receiving bDMARDs within the Brazilian public health system and, secon-
darily, explores whether these trajectories differ between TNFi and non-TNFi agents.
By focusing on longitudinal trajectories rather than a single endpoint, this study pro-
vides a historical real-world benchmark for biologic-treated RA within the Brazilian

public health system.



2 Methods

2.1 Study Design

This was a retrospective cohort study based on a secondary analysis of data from
the multicenter cohort REAL study. The analysis included previously collected infor-
mation from patients with rheumatoid arthritis treated at referral centers within the
SUS.

The REAL study followed patients for a period of approximately 12 months,
allowing a longitudinal analysis of disease progression and therapeutic response, col-
lecting demographic, clinical, laboratory, radiographic, therapeutic, quality-of-life, and

treatment adherence data.

2.2 Study Population and Eligibility Criteria

The study population consisted of patients diagnosed with RA who were included in
the multicenter REAL study.

Eligibility criteria for patient inclusion in the REAL study were defined in the orig-
inal study protocol. Briefly, participants were required to have a confirmed diagnosis
of RA according to the 1987 American College of Rheumatology (ACR) classification
criteria or the 2010 ACR/EULAR classification criteria, be > 18 years of age, and
meet the clinical eligibility requirements established in the original study. The Real
Life study also excluded patients with conditions that could substantially compromise
the evaluation of clinical and functional outcomes, such as severe psychiatric disorders,
active malignancy, disabling stroke, or chronic kidney disease requiring renal replace-
ment therapy. Additional details regarding the eligibility criteria and study procedures
have been previously described in the original Real Life study protocol.

For the purposes of the present secondary analysis, additional selection criteria were
applied to the database. Only patients who received biologic DMARD therapy during

follow-up and had available data for disease activity and functional capacity outcomes



across the three study visits (V1, V2, and V3) were included in the analysis. Records
with incomplete data for the analyzed outcomes were excluded from the final sample.
Additionally, patients classified as “incapable of exercising” in the physical activity
variable were excluded from the analysis. The complete sample selection process is

depicted in Figure 1.



Identification Real Life Study Patients (n=1115)

Patients lacking at least one score
> data across the three visits
(n=848)

Remaining Patients (n=267)

Patients not using
”|biological DMARDs (n=161)

Patients using biological DMARDs
with complete data (n=106)

Eligibility Criteria

Patients classified as
“incapable” of physical
activity (n=44)

Patients excluded due to potential
confounding between physical
incapacity and disease severity

(n=62)

Analytical Exclusion

Final Sample Patients analyzed (n=62)

Patients under Non-tNFI treatment

Patients under tNFI treatment (n=31) (n=31)

Fig. 1 STROBE flowchart



2.3 Data Collection and Extraction

The REAL study included 1,115 patients, with an approximate 4:1 distribution
between synthetic and biologic DMARD users. Data were obtained from the digital
platform Meconsulte and from clinical records of participating centers. For the present
study, data were extracted and processed using R software in the RStudio environ-
ment. From the original 1,115 patients, those receiving biologic DMARD therapy with
complete data across three study visits were selected, resulting in 106 patients. After
excluding 44 patients classified as “incapable of exercising” in the physical activity
variable, the final analytical sample comprised 62 patients (186 observations across
three visits).

The REAL database collected a broad range of demographic, socioeconomic, clin-
ical, laboratory, therapeutic, and patient-reported variables. For the purposes of the
present analysis, only variables relevant to the study objectives were selected. These
included age, sex, physical activity level, smoking status, rheumatoid factor (RF)
status, symptoms time, corticosteroid use, concomitant synthetic DMARD use, visit

index, and pharmacological treatment group (TNFi vs. non-TNF1i).

2.4 Outcomes

The primary outcomes analyzed were rheumatoid arthritis disease activity and
functional capacity, assessed using the following validated indices:

Primary outcomes:

e DAS28-CRP and DAS28-ESR (Disease Activity Score in 28 joints)
e HAQ-DI (Health Assessment Questionnaire — Disability Index)

Secondary outcomes:

e CDAI (Clinical Disease Activity Index)

e SDAT (Simplified Disease Activity Index)



o RADAI (Rheumatoid Arthritis Disease Activity Index)

Physical activity was categorized into two groups according to the frequency of
exercise reported by patients in the Real Life database: “active” (exercise performed
> 3 times per week) and “inactive” (exercise performed < 3 times per week). Patients
classified in the database as “incapable of exercising” were excluded from the analysis,
as this category may reflect underlying disease severity or functional limitation rather

than solely the absence of physical activity.

2.5 Study Period and Visit Intervals

Data collection in the REAL study spanned from August 2015 to May 2017. V1
(baseline) visits occurred between August 2015 and April 2016, V2 (intermediate)
visits between January 2016 and November 2016, and V3 (final) visits between July
2016 and May 2017.

In the REAL study, V1 corresponded to the baseline visit of study follow-up, which
could occur either at the initiation of biologic therapy or during ongoing treatment,
depending on the patients clinical status at the time of enrollment. Patients were sub-
sequently followed for approximately 12 months, with V2 representing an intermediate
assessment and V3 corresponding to the final evaluation. The mean intervals between
V1-V2 and V2-V3 were approximately 6 months each, with an overall follow-up from

V1 to V3 of about 12 months.

2.6 Ethical Considerations

The primary REAL study was approved by the Brazilian National Research
Ethics Commission (CONEP) of the Ministry of Health under approval number
45781015.8.1001.5259. All participants provided written informed consent prior to

inclusion in the original study.



The present study consisted of a secondary analysis of anonymized data from
this previously approved database. All analyses were conducted in aggregated form,
without individual identification of participants, ensuring confidentiality and data pro-
tection in accordance with the ethical principles established by Resolution 466/12
of the Brazilian National Health Council (CNS) and the Brazilian General Data

Protection Law (LGPD, Law 13.709/2018).

2.7 Statistical Analysis

A linear mixed-effects model (LMM) was employed for each outcome, appropriate
for longitudinal data in which multiple correlated observations are collected from the
same individual over time. The visit variable was converted from an ordered fac-
tor to an unordered categorical factor (treatment contrasts), allowing direct pairwise
comparison of each follow-up visit (V2 and V3) against baseline (V1).

An initial full model was fitted for each of the six outcomes (DAS28-CRP, DAS28-
ESR, SDAI, CDAI, RADAI, HAQ), including the following fixed effects: visit (V1 as
reference, V2, V3), drug class (TNF1i vs. non-TNF1i), the visit x drug class interaction,
age (continuous), sex (male vs. female), smoking status (never, former, current; three
levels), physical activity (active vs. inactive), rheumatoid factor status (negative, low
positive, high positive; three levels), symptoms time (continuous, in months), corti-
costeroid use (yes vs. no), and concomitant synthetic DMARD use (yes vs. no). Only
the visit x drug class interaction was included; no other covariate x visit interactions
were specified.

In this full model, age, sex, physical activity, rheumatoid factor, symptoms time,
and concomitant synthetic DMARD use were not statistically significant in any of the
six outcome models (all p > 0.05 in Type II ANOVA). These variables were therefore

removed, yielding a parsimonious model with the following fixed effects:

e Visit (V2 and V3 vs. V1 reference; 2 parameters)
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Drug class (TNFi vs. non-TNFi; 1 parameter)

Visit x Drug class interaction (2 parameters)

® Smoking status (former and current vs. never; 2 parameters)

Corticosteroid use (yes vs. no; 1 parameter)

This resulted in 9 fixed-effect parameters (including the intercept) for 62 patients
(186 observations).

Random effects were specified as nested random intercepts: a random intercept
for hospital center and a random intercept for patient nested within hospital center.
This accounts for (i) inter-center variability across the 8 referral sites and (ii) intra-
individual correlation from repeated measurements on 62 patients. No random slopes
for visit were included; the model assumed that the temporal trajectory was adequately
captured by the fixed-effect structure, and the limited number of time points (three)
and sample size (62 patients across 8 centers) would not reliably support random slope
estimation.

The specification of random intercepts only implies a compound symmetry (CS)
covariance structure for the within-patient residuals, that is, constant correlation
between any two study visits for the same patient and homogeneous residual vari-
ance across time points. This assumption was considered appropriate given the three
equally spaced visits and the relatively small sample size.

Final model parameters were estimated using restricted maximum likelihood
(REML). For model comparison between the full and parsimonious specifications, both
models were refitted using maximum likelihood (ML) to allow valid likelihood ratio
tests (LRT). Model selection was additionally evaluated using the Akaike Informa-
tion Criterion (AIC) and Bayesian Information Criterion (BIC). In all six outcomes,
the LRT was non-significant (p-values ranging from 0.21 to 0.51), and both AIC and
BIC favored the parsimonious model, confirming that the removed covariates did not

contribute meaningful explanatory power.
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The significance of fixed effects was assessed using Type II Analysis of Variance
with Satterthwaite’s approximation for denominator degrees of freedom. Marginal R?
(variance explained by fixed effects only) and conditional R? (variance explained by
both fixed and random effects) were computed following the Nakagawa & Schielzeth
method.

Residual diagnostics for the parsimonious models included: (i) the Shapiro-Wilk
test for normality of scaled residuals, (ii) assessment of skewness and excess kurto-
sis, (iii) identification of potential outliers (observations with standardized residuals
exceeding |3| in absolute value), and (iv) evaluation of heteroscedasticity through
the Pearson correlation between absolute residuals and fitted values (values > 0.3
suggesting potential heteroscedasticity).

The adopted significance level was a < 0.05, and all statistical analyses were
performed using R software through the RStudio environment, with the 1me4 package

for model fitting and the 1merTest package for Satterthwaite-based inference.

3 Results

3.1 Sample Characteristics

The final analytical sample comprised 62 Brazilian patients with rheumatoid arthritis
receiving biologic DMARD therapy within the SUS, equally distributed between the
TNFi group (n = 31; adalimumab, infliximab, etanercept) and the non-TNFi group
(n = 31; tocilizumab, abatacept). A total of 186 observations were analyzed across
three study visits (62 patients x 3 visits). The sample was drawn from 8 public
referral centers participating in the REAL cohort. The demographic and baseline
characteristics of the patients of the present study are presented in Table 1.

The mean age was 56.1 years, with a predominance of females (n = 58; 93.5%). The
mean disease duration at baseline was 196.5 £ 107.9 months (median: 175.0 months;

range: 45-590 months), that is, a median of more than 14 years of symptoms.
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Regarding rheumatoid factor status, 45.2% of patients presented high-titer positiv-
ity, 25.8% low-titer positivity, and 29.0% were negative. Concerning physical activity,
after excluding patients classified as “incapable of exercising”, 21.0% of patients were
classified as active (> 3 times per week) and 79.0% as inactive (< 3 times per week).
Smoking status distribution was: never smoker (64.5%), former smoker (25.8%), and
current smoker (9.7%). Ethnicity distribution was: White (56.5%), Mixed race (30.6%),
Black (9.7%), and Asian (3.2%).

13



Table 1 Demographic and baseline characteristics of patients treated with TNFi and non-TNFi

agents (N = 62).

Characteristic TNFi (N = 31) Non-TNFi (N = 31)
Age, mean + SD (years) 56.6 + 10.3 55.5 = 10.9
Symptoms time, mean £+ SD (months) 173.6 + 86.8 219.4 £+ 122.8
Sex — no. (%)
Female 29 (93.5) 29 (93.5)
Male 2 (6.5) 2 (6.5)
Ethnicity — no. (%)
White 20 (64.5) 15 (48.4)
Mixed race 7 (22.6) 12 (38.7)
Black 3(9.7) 3 (9.7)
Asian 1(3.2) 1(3.2)
Rheumatoid Factor — no. (%)
Negative 9 (29.0) 9 (29.0)
Positive (low) 11 (35.5) 5 (16.1)
Positive (high) 11 (35.5) 17 (54.8)
Physical Activity — no. (%)
Inactive (< 3% /week) 23 (74.2) 26 (83.9)
Active (> 3x /week) 8 (25.8) 5 (16.1)
Smoking Status — no. (%)
Never 19 (61.3) 21 (67.7)
Former 10 (32.3) 6 (19.4)
Current 2 (6.4) 4 (12.9)
Disease activity at baseline, mean + SD
CDAI 7.8 £6.2 9.6 £ 7.6
SDAI 8.5 +£ 6.0 104 £ 7.9
DAS28-CRP 2.5 £0.7 29+1.1
DAS28-ESR 3.0+ 1.2 34 +1.2
HAQ 0.7 £ 0.6 1.0 £ 0.6
RADAI 2.7+£19 3.2 £ 1.7
Concomitant treatment — no. (%)
Corticosteroid use 7 (22.6) 14 (45.2)
No csDMARD 4 (12.9) 13 (41.9)
csDMARD use 27 (87.1) 18 (58.1)
Methotrexate 21 (67.7) 14 (45.2)
Leflunomide 6 (19.4) 4 (12.9)
csDMARD combination 1(3.2) 1 (3.2)
Biologic agent — no. (%)
Adalimumab 7 (22.6) 0 (0.0)
Infliximab 12 (38.7) 0 (0.0)
Etanercept 12 (38.7) 0 (0.0)
Tocilizumab 0 (0.0) 10 (32.3)
Abatacept 0 (0.0) 21 (67.7)
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3.2 Observed Trajectories of Disease Activity and Functional
Capacity
Disease activity and functional capacity were assessed at three consecutive visits over

approximately 12 months of follow-up. The observed trajectory of each outcome is

summarized in Table 2.

Table 2 Trajectory of disease activity scores and functional capacity across the three study visits
(N = 62 patients, 186 observations). Values for each visit are means.

Score Visit 1 Visit 2 Visit 3 Overall Mean (SD) Min Max
DAS28-CRP 2.66 2.66 2.95 2.76 (1.03) 0.99 5.97
DAS28-ESR 3.20 3.12 3.43 3.25 (1.29) 0.00 6.71
SDAI 9.48 9.35 11.58 10.14 (8.34) 0.10 40.04
CDAI 8.69 8.55 10.76 9.33 (8.15) 0.00 37.00
RADAI 2.95 3.05 3.24 3.08 (1.91) 0.00 7.42
HAQ 0.83 0.78 0.86 0.82 (0.60) 0.00 2.62

The trajectory was not one of progressive improvement. Across all six outcomes,
scores were essentially flat between V1 and V2 and then rose at V3: DAS28-CRP
moved from 2.66 to 2.66 to 2.95, DAS28-ESR from 3.20 to 3.12 to 3.43, SDAI from
9.48 t0 9.35 to 11.58, CDAI from 8.69 to 8.55 to 10.76, and RADALI from 2.95 to 3.05
to 3.24. HAQ remained substantively unchanged (0.83, 0.78, 0.86). A similar V1-V2
plateau followed by higher V3 scores was observed across disease activity indices, while

HAQ remained largely stable.

3.3 Adjusted longitudinal analyses

DAS28-CRP remission rates remained stable at approximately 55% across visits in
the TNFi group, whereas they decreased from 35.5% at V1 to 19.4% at V3 in the
non-TNFi group.

In the parsimonious linear mixed-effects models, the V3-versus-V1 coefficient was

significant for DAS28-CRP (p = 0.011), SDAI (p = 0.013), and CDAI (p = 0.019),
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whereas the corresponding coefficients were not significant for DAS28-ESR (p =
0.074), RADAI (p = 0.580), or HAQ (p = 0.517). Because the models included a
visit x drug class interaction, these visit coefficients refer to the non-TNFi reference
group. Importantly, however, no visit x drug class interaction was statistically sig-
nificant for any of the six outcomes, providing no evidence of differential trajectories
between TNFi and non-TNFi groups (Table 3).

Drug class showed a significant overall association with DAS28-CRP (p = 0.005),
DAS28-ESR (p = 0.021), SDAI (p = 0.009), CDAI (p = 0.005), and HAQ (p = 0.007),
but not RADAT (p = 0.156). For HAQ, TNFi treatment was associated with lower
disability (estimate = —0.443, p = 0.003). Smoking status was also associated with
HAQ (overall p = 0.004), with former smokers showing greater disability than never
smokers (estimate = 0.491, p = 0.001). Corticosteroid use was associated with higher
SDAI (p = 0.003), CDAI (p < 0.001), and RADAI (p = 0.009). Full model coefficients

and diagnostic results are provided in the Supplementary Material.

Table 3 Summary of adjusted longitudinal associations for disease activity and functional
outcomes.

Outcome V3 vs V1 p* Drug class p Visit x drug class p
DAS28-CRP 0.011 0.005 0.167
DAS28-ESR 0.074 0.021 0.470
SDAI 0.013 0.009 0.151
CDAI 0.019 0.005 0.201
RADAI 0.580 0.156 0.793
HAQ 0.517 0.007 0.358

Note: V3-versus-V1 p values refer to the non-TNFi reference group because the models
included a visit x drug class interaction. Drug class and interaction p values correspond to
Type IT ANOVA tests.

An additional tables file shows Type IT ANOVA results, fixed-effects coefficients,
variance components, residual diagnostics and full vs. parsimonious model compar-
isons for the primary (DAS28-CRP, DAS28-ESR, HAQ) and secondary (SDAI, CDAI,

RADAI) outcomes in more details[see Additional file 1].
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4 Discussion

This study provides a period-specific longitudinal view of disease activity and func-
tional capacity among Brazilian patients with RA receiving biologic DMARDs within
the SUS between 2015 and 2017, showing that the observed course did not follow a
simple pattern of progressive or sustained improvement. By providing structured longi-
tudinal data from a universal public health system in a middle-income country, it also
adds an underrepresented health-system perspective to the international real-world
evidence on biologic-treated RA. Descriptively, disease activity remained relatively
stable between the first two visits and was higher at the final assessment, whereas
functional capacity remained largely unchanged. In adjusted analyses, V3-versus-V1
increases in DAS28-CRP, SDAI, and CDAI were statistically significant in the non-
TNFi reference group; however, no visit x drug class interaction reached statistical
significance, providing no evidence that longitudinal trajectories differed between bio-
logic classes. These findings should therefore be interpreted primarily as a description
of disease-control trajectories within this specific historical and health-system con-
text, rather than as evidence of treatment failure or comparative superiority between
biologic classes.

Several factors may account for the observed pattern. The higher disease activ-
ity at the final visit may reflect fluctuations inherent to RA, changes in concomitant
therapy or adherence, or variation in treatment response over time, none of which
can be distinguished within the present design. Importantly, the baseline visit did not
necessarily correspond to bDMARD initiation, precluding interpretation of the tra-
jectory as an initial treatment response followed by loss of efficacy. The findings are
nevertheless consistent with previous reports from the broader REAL cohort, in which
moderate-to-high disease activity and failure to achieve treat-to-target goals remained
frequent despite substantial use of glucocorticoids and biologic therapy [15, 16]. The

clinical context may also be relevant: patients had a median symptom duration of
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more than 14 years and were treated at tertiary public referral centers. These charac-
teristics differ from those of many clinical-trial populations [17, 18] and reinforce the
importance of generating longitudinal effectiveness data within the health systems in
which treatment is delivered.

Drug class was associated with several disease activity measures and with func-
tional capacity, with lower scores observed among TNFi-treated patients, particularly
for HAQ. Remission rates were also numerically more stable in the TNFi group. These
findings should not, however, be interpreted as evidence of TNF1i superiority. Treat-
ment allocation was not randomized, baseline characteristics differed between groups,
and non-TNFi agents may have been used later in the treatment sequence; confound-
ing by indication and treatment line is therefore highly plausible. Consistent with
this interpretation, no visit x drug class interaction was significant in any outcome.
Smoking status was associated with HAQ, driven by greater disability among former
smokers, while corticosteroid use was associated with higher SDAI, CDAI, and RADAI
Given the observational design, these associations are better regarded as markers of
patient and disease characteristics than as causal effects.

This study has several strengths, including multicenter data collection, protocol-
driven longitudinal assessments, multiple validated measures of disease activity and
function, and an analytical approach accounting for repeated measurements and
center-level variability. Important limitations should also be acknowledged. The ana-
lytical sample was small and restricted to patients with complete data across all three
visits, limiting statistical power and generalizability. Exclusion of patients classified
as unable to exercise may have preferentially removed individuals with greater disease
severity or disability. The observational, non-randomized design leaves the analy-

ses vulnerable to residual confounding and confounding by indication, and the three
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assessments at approximately six-month intervals cannot capture short-term fluctu-
ations in disease activity. Baseline did not uniformly represent treatment initiation,
and multiple outcomes were evaluated without formal adjustment for multiplicity.
Although these data represent the 2015—2017 treatment landscape, they provide a
historical benchmark from an underrepresented health-system context and underscore

the value of expanding longitudinal RA registries beyond high-income settings.

5 Conclusion

In this multicenter Brazilian cohort, disease activity and functional trajectories among
patients with RA receiving biologic DMARDs within the SUS between 2015 and
2017 did not follow a simple pattern of progressive or sustained improvement over 12
months. Disease activity was relatively stable initially and higher at the final assess-
ment, whereas functional capacity remained largely unchanged. Although outcome
levels differed between TNFi and non-TNF1i groups, no significant differences in longi-
tudinal trajectories were demonstrated between biologic classes. These findings provide
a period-specific real-world benchmark from an underrepresented universal public
health system and highlight the value of longitudinal evidence from settings beyond
the predominantly high-income registries that inform current RA effectiveness litera-
ture. Given the small, selected sample and observational design, the findings should

be considered exploratory and require confirmation in larger contemporary cohorts.
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