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Abstract
Background: Last decades witnessed great technological advances in rheumatoid arthritis (RA) management, but
their implementation in clinical practice might prove difficult. Despite the efficacy demonstrated in controlled trials
this information needs to be confirmed by real life data. This study assessed real-life treatment among RA patients.
Methods: REAL study included Brazilian RA patients from eleven centers. Interview and medical records were
performed. Continuous variables were compared using Student’s t or Mann-Whitney and categorical variables were
assessed with chi-square or Fisher’s exact tests.
Results: 1115 patients were included, women 89.5%. Median age 56.6 years, disease duration 152.5 months; 78.7%
were rheumatoid fator positive; 55.2% had erosive disease; DAS28 (disease activity index-28 joints) = 3.5, HAQ
(health assessment questionnaire) =0.875. The median duration of symptoms until the start of first DMARD was 12
months. A total of 529 (47.2%) patients used corticosteroids; 1022 (90.8%) were on conventional synthetic (cs)
DMARDs and 406 (36.1%) on biological (b) DMARDs. Methotrexate (MTX) was the most frequent csDMARD: 748
(66.5%) patients, followed by leflunomide (LFN), used by 381 (33.9%) of patients. MTX was associated to LFN in 142
(12.6%) patients. Only five (0.4%) patients used triple therapy (MTX + hydroxychloroquine + sulfasalazine) or
sulfasalazine in monotherapy.
Conclusions: Despite advances in therapeutic resources, roughly half RA patients failed achieve T2T goals and
55.2% developed erosive disease. The frequent use of corticosteroids and delay in initiating DMARDs were
demonstrated. Issues concerning timely access to medical care are crucial for effective management.
Keywords: Rheumatoid arthritis, Drug therapy, Observational study, Latin America

Background
Rheumatoid arthritis (RA) is a chronic systemic autoimmune disease characterized by inflammatory involvement of the peripheral synovial joints [1]. Delays in
diagnosis and initiation of disease-modifying antirheumatic drugs (DMARDs) can lead to joint destruction, deformities, and impairment of the patient’s functional capacity and quality of life [2, 3].
In recent decades, there have been great advances in
the management of RA, including new effective drugs
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and the advent of the “treat to target” (T2T) concept,
based on frequent clinical assessment and adjustments
as needed to attain sustained remission or low disease
activity. Another important incorporated concept was
that of a window of opportunity for most effective treatment. It is believed that early diagnosis and treatment
with strict control of disease activity are associated with
better outcomes and prognosis [4].
Current standards of care in RA incorporate these
concepts and postulate a rational stepwise approach to
the pharmacological treatment of the disease [5–7]. Although widely accepted by rheumatologists, T2T implementation and its actual benefits in day-to-day clinical
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practice are still not well established [8]. Unlike research
settings, in real-life scenarios, constraints in access to
healthcare resources, especially in less developed countries, might hinder the achievement of treatment goals
and produce deviations from the expected standards of
care [8].
The extent to which the recent advances in RA management are effectively being translated into better disease control in day-to-day practice can only be assessed
through real-life epidemiological data. This study was
aimed to assess the real-life patterns of treatment and
their end results in terms of disease control, among RA
patients in Brazil.

Methods
The REAL study assembled a cohort of RA patients attending eleven public health centers, from different regions of the country. From August, 2015 to April, 2016,
each center enrolled approximately 100 consecutive patients [9]. Subjects should be 18 years of age or older,
meet the American Rheumatism Association (1987) or
American College of Rheumatology/European League
Against Rheumatism (2010) classification criteria [10,
11], and have been followed up at their respective center
for at least six months. Patients with comorbidities that
could pose obstacle the planned assessment were excluded. Subjects were submitted to structured clinical
interview with physical exam and thorough review of
medical records, including laboratorial and imaging aspects. Data reported herein are cross-sectional, corresponding to the baseline assessment of participants, who
would then be followed up for 12 months.
Disease activity was assessed using the Disease Activity
Index-28 Joints (DAS28) and the Clinical Disease Activity Index (CDAI) [12]. Functional capacity (disability)
was determined using the Health Assessment Questionnaire (HAQ) [13]. Health-related quality of life was
assessed by the 12-Item Short-Form Health Survey (SF12) [14]. Erosive disease was characterized by the finding
of erosions (breaking of the cortical bone) in at least
three separate joints at any of the following sites: proximal interphalangeal, metacarpophalangeal, wrist, and
metatarsophalangeal joints [15]. Rheumatoid factor and
anti-cyclic citrullinated peptide antibody (anti-CCP)
were defined as positive “low titer”, when exceeding by
less than 3 times the upper limit of normality, and as
“high titer” when reaching 3 times the upper limit of
normality or above.
Continuous variables were compared using Student’s t
test or Mann-Whitney test, based on whether or not
normality requirements were fulfilled. Categorical variables were compared using the chi-square test or Fisher’s exact test [16]. A p value < 0.05 was deemed
significant. Statistical analysis was performed using SAS
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9.4 (SAS Institute Inc., Cary, North Carolina) and SPSS
20.0 (IBM Corp. Armok, NY). The study was approved
by the local ethics committee and all participants
granted informed consent.

Results
A total of 1115 patients (89,5% female, median age of
56.6 years and median disease duration of 152.5 months)
were included. An extended description of demographic
characteristics of the REAL cohort has already been published [9] and are shown in Table 1. The Table 2 summarizes the patients’ clinical characteristics.
By the time of assessment, 15 (1.3%) patients were in
clinical remission without any medication. Five hundred
twenty-nine patients (47.2%) were on corticosteroids,
and 21 (1.9%) took corticosteroids as their sole DMARD.
The median (equivalent) dose of prednisone was 5 mg/
day (interquartile range, IQR = 1). Among patients who
were not on corticosteroids, 367 (61.6%) reported their
previous use. Corticosteroid users, compared to nonusers, showed higher mean scores (standard deviation,
SD) on DAS28-ESR 3.9 (1.6) vs. 3.4 (1.4), DAS28-CRP
3.6 (1.5) vs. 3.1 (1.3), and HAQ 1.1 (0.8) vs. 0.8 (0.7), p <
0.001 for all comparisons. Some features indicative of
aggressive or refractory disease were associated with corticosteroid use (Table 3). There was no association between gender and corticosteroid use (p = 0.43).
Overall, 1022 patients (90.8%) used conventional synthetic DMARDs (in monotherapy or combination); 406
(36.1%) used a biological DMARD; 23 (5.7%) of the biological DMARD users had it in monotherapy. Tofacitinib
was then the only target-specific synthetic DMARD
available in Brazil, taken by 9 (0.8%) of cohort’s patients
Table 1 Demographic data of patients with rheumatoid arthritis
in the REAL study (9)
Demographic data

Absolute value or%

Years of study – median (min-max)

8 (0–20)

Ethnicity

1081
1115

White

56.8%

Black

10.9%

Pardo

31.3%

Others

1.0%
a

Social Class

a

n

1115

A

1.4%

B1

3.5%

B2

18.4%

C1

27.4%

C2

31.3%

D-E

18.0%

Social classes based on average household income (Brazil criterion) A1: R $
20,888 B1: R $ 9254 B2: R $ 4852 C1 R $ 2705 C2 R $ 1625 D- E: R $ 768
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Table 2 RA patients’ clinical characteristics in the REAL cohort
a

Clinical Variable

Results

N

Disease durationb, median (min-max)

152.5 (8–683)

1115

Positive rheumatoid factor (%)

78.7

1105

Positive ACPA (%)

76.8

477

Time to first DMARDc, median (min-max)

12 (0–624)

995

Erosive disease (%)

55.2

1105

DAS28-ESR, median (min-max)

3.5 (0.3–8.2)

932

DAS28-CRP, median (min-max)

3.7 (1.0–8.1)

944

CDAI, median (min-max)

9 (0–70)

1122

HAQ, median (min-max)

0.875 (0–3)

1121

SF-12 physical component, median (min-max)

36.1 (17.5–55.9)

1035

SF-12 mental component, median (min-max)

46.9 (14.3–72.0)

1035

Remission (DAS28-ESR)

26.2%

Low disease activity (DAS28-ESR)

15.1%

Moderate disease activity (DAS28-ESR)

41.8%

High disease activity (DAS28-ESR)

16.9%

a

Numbers of patients assessed for each clinical variable. b Total disease
duration in months. c Time-interval from first symptoms to first prescribed
DMARD (in months). ACPA anti-citrullinated peptide antibody. DAS28 Disease
Activity Score – 28 joints. ESR erythrocyte sedimentation rate. CDAI Clinical
Disease Activity Index. HAQ Health Assessment Questionnaire. SF-12 12-Item
Short-Form Health Survey

at that moment. The most prescribed therapeutic regimens of conventional synthetic DMARDs are presented
in Table 4. The triple therapy with methotrexate
(MTX) + sulfasalazine
(SSZ) + hydroxichloroquine
(HCQN) was used in only 5 patients (0.4%); a similar figure was observed for sulfasalazine monotherapy (5 patients, 0.4%). Table 5 reports the total frequencies of use
for each synthetic and biological DMARDs (whether in
combination or monotherapy).
Patients on methotrexate (MTX), whether in combination or not, compared to those not using the drug, had
lower DAS28-CRP: mean (SD) score of 3.2 (1.3) for the
MTX group and 3.4 (1.4) for the non-MTX group (p =
0.0043). There was also a trend toward lower DAS28ESR in MTX users [3.6 (1.5) vs. 3.7 (1.5), p = 0.056].

MTX was less prescribed to patients with interstitial
pneumonia, compared to those without this feature (OR
0.44; 95%CI: 0.24–0.82; p = 0.008). Leflunomide was less
prescribed to individuals with subcutaneous nodules
(OR 0.52; 95%CI: 0.31–0.87; p = 0.011). Patients on biological DMARDs, compared to those with only conventional synthetic drugs, showed higher scores on HAQ,
mean (SD): 1.03 (0.76) vs. 0.90 (0.77), p = 0.007. Some
features of aggressive or refractory disease were also associated with biological DMARD prescription (Table 6).

Discussion
The Brazilian Ministry of Health provides free access to
nearly all currently approved synthetic and biological
DMARDs for the treatment of RA, and new technologies
are continuously assessed for possible incorporation. To
grant access to such costly drugs, the Ministry requires a
medical prescription along with founded explanation of
clinical motives, including data on disease activity scores.
Moreover, the continuity of treatment depends on medical reports, which should account for current disease
status on a regular 3-month basis. In other words, the
Brazilian protocol for the management of RA does incorporate all relevant concepts and resources with
proven efficacy in clinical trials. Nonetheless, concerns
about extrapolating findings from controlled trials to larger uncontrolled scenarios, especially in less-favored
economic backgrounds, are warranted [17, 18]. The actual patterns of disease management in these population
settings and their end results must be assessed through
real-life data. The REAL study applied to that task.
The cohort was composed mainly of patients with
long-term established RA (median of 152.5 months),
with white race predominance (56.8%) and a high prevalence of females (89.5%). The female prevalence herein
was similar to that in GLADAR, a multicenter study
conducted in 14 Latin American countries, but higher
than expected in North American and European populations [19]. The white race predominance followed a
characteristic of the Brazilian population [20].

Table 3 Rheumatoid arthritis features associated with corticosteroid use
Clinical featurea

N(%)b
c

Odds ratio for corticosteroid use (95% CI)

Moderate or high disease activity (DAS28-ESR)

543 (58.7)

1.50 (1.15–1.96)

Moderate or high disease activityc (DAS28-CRP)

437 (57.3)

1.59 (1.23–2.06)

High-titer rheumatoid factord

616 (56.1)

1.64 (1.29–2.08)

Positive anti-CCP

368 (76.8)

2.27 (1.48–3.51)

e

Erosive disease

602 (54.9)

1.56 (1.23–1.98)

Anemia

78 (7.03)

2.37 (1.46–3.85)

Subcutaneous nodules

92 (8,3)

1.82 (1.18–2.82)

a

Groups of patients with and without each feature were compared (binary logistic regression); p < 0.05 for all comparisons. b Total numbers and percentage of
patients with the clinical feature among all those assessed for that variable. c Defined as DAS28 score > 3.2 d Defined as at least 3 times the upper limit of
normality e Defined as at least 3 erosions in some specified joints (see methodology)
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Table 4 Preferred therapeutic regimens of conventional synthetic disease-modifying antirheumatic drugs (DMARDs) in Brazil
Synthetic DMARD Regimena

N (%)

Methotrexate monotherapy

154 (13.7)

Methotrexate + corticosteroid

135 (12.0)

Methotrexate + leflunomide

95 (8.4)

Methotrexate + leflunomide + corticosteroid

55 (4.9)

Leflunomide monotherapy

52 (4.6)

Methotrexate + antimalarial (hydroxichloroquine or chloroquine)

31 (2.8)

Leflunomide + corticosteroid

30 (2.7)

Antimalarial (hydroxichloroquine or chloroquine monotherapy)

17 (1.5)

b

Other
a

NSAIDs allowed for pain relief on an as-needed basis.
exceeding 1.5% of prescriptions individually)

140 (12.4)
b

All other regimens of conventional synthetic DMARD whether in monotherapy or combination (none

A high prevalence of rheumatoid factor was observed
(78.7%), similar to that in other Latin American and Brazilian studies. This feature has been associated with
more aggressive disease, worse prognosis and possibly
extra-articular manifestations [19, 21]. A high positivity
rate for anti-CCP (76.8%) was also found. Roughly, half
of the patients failed to achieve the T2T goals of remission or low disease activity (as assessed by DAS28-ESR),
exhibiting moderate or high disease activity instead. A
similar proportion of patients had developed erosive disease. HAQ and SF-12 scores evidenced a noticeable impairment of health status and health-related quality of
life in the cohort [22].
A high use of corticosteroids was identified (47.2%),
associated with some features of more aggressive disease,
that is, higher disability (HAQ) and disease activity
(DAS28) scores, high-titer rheumatoid factor, positivity
to anti-CCP, erosive disease, anemia, and subcutaneous
nodules. Even greater corticosteroid use (up to 66%) was
shown in Latin America by the GLADAR study [19].
Table 5 Total frequencies of conventional synthetic and
biological DMARDs in the REAL cohort
DMARD

N (%)

Methotrexate

748 (66.5)

Leflunomide

381 (33.9)

Hydroxychloroquine

120 (10.7)

Sulfasalazine

55 (4.9)

Abatacept

73 (6.5)

Etanercept

66 (5.9)

Tocilizumab

60 (5.3)

Adalimumab

54 (4.8)

Infliximab

50 (4.4)

Rituximab

49 (4.4)

Golimumab

37 (3.3)

Certolizumab

17 (1.5)

However, GLADAR assessed patients with early RA,
when corticosteroids are most used, while our cohort
was composed mainly of established RA, when corticosteroids should be used only transiently for control of
flares.
A selection bias toward more aggressive or refractory
disease in tertiary healthcare centers might partially account for this high corticosteroid use, as well as for the
high proportions of patients not achieving T2T goals
and developing erosive disease. Nonetheless, issues related to timely access to medical care might also be playing a role in this scenario, ultimately determining delays
in proper diagnosis and treatment and consequent loss
of the window of opportunity for best results. In fact,
the median delay from first symptoms to first prescribed
DMARD in the cohort was 12 months, noticeably above
the generally accepted width of (the first) 3 to 6 months
of disease for initiating treatment, in order to attain the
best possible results [23].
Methotrexate was the most widely used DMARD in
Brazil (in 66.5% of patients), whether in monotherapy or
in combinations. The MTX-containing regimens described herein are similar to those reported in other
studies [15, 24]. MTX users showed lower clinical disease activity (as assessed by DAS28-ESR) than nonusers. Rheumatologists were less prone to prescribe
MTX to patients with interstitial pneumonia, possibly
because of concerns about interstitial lung disease progression or MTX-associated pneumonitis, even though
this issue is still controversial [25].
Leflunomide was the second most commonly used
DMARD (33.9% of patients) in our cohort, a much larger number than in GLADAR (4%) [19]. Brazilian
rheumatologists plainly prefered leflunomide to sulfasalazine (used in only 4.9% of patients), two drugs
deemed as comparable in efficacy [26]. It’s our clinical
impression, and based on these numbers, it might also
be the case with other Brazilian rheumatologists, that
leflunomide seems advantageous over sulfasalazine in
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Table 6 Clinical features associated with biological DMARD use
Clinical featurea

N(%)b

Odds ratio for bDMARD use (95% CI)

High-titer rheumatoid factor

616 (56.1)

1.45 (1.12–1.86)

Interstitial pneumoniad

42 (3.8)

1.84 (0.99–3.42)

Erosive disease

602 (54.9)

1.47 (1.14–1.89)

Cutaneous vasculitis

13 (1.2)

4.12 (1.26–13.47)

Subcutaneous nodules

92 (8.3)

1.73 (1.13–2.66)

c

e

a

Groups of patients with and without each feature were compared (binary logistic regression); p < 0.05 for all comparisons. b Total numbers and percentage of
patients with the clinical feature among all those assessed for that condition. c Defined as at least 3 times the upper limit of normality d Defined by findings
suggestive of interstitial X-ray disease: ground-glass opacities, fibrosis compatible lesions (honeycombing, traction bronchiectasis / bronchiolectasis, irregular
interlobular septal thickening, and irregular interfaces) e Defined as at least 3 erosions in some specified joints (see methodology)

our population (yet to be verified in a clinical trial).
Even hydroxychloroquine (10.7%), currently recommended for RA treatment in only special situations,
was favored in comparison to sulfasalazine. The reasons
underlying this relative disregard for sulfasalazine and
clear preference for leflunomide among Brazilian rheumatologists might be worth studying, from a pharmacogenetic point of view.
Moreover, a significant proportion of patients (13.3%)
were using the MTX + leflunomide combination, with or
without corticosteroids. Although the efficacy of this
regimen has been demonstrated, it is rarely used in other
countries due to concerns about adverse effects, especially hepatotoxicity [27–29]. Nonetheless, the SMILE
study (n = 2975) found the combination of MTX + leflunomide to be well tolerated, with adverse events comparable to those of monotherapy with each drug [30].
Given its relative low cost, it is an alternative to be considered before starting a biological therapy, especially in
locations with scarce resources.
The use of triple therapy with MTX + hydroxychloroquine + sulfasalazine was extremely low (0.4% of patients) in our cohort. Infrequent use of this combination
therapy was also reported in the USA [31]. However, this
is a low-cost regimen, with efficacy comparable to biological DMARDs in some scenarios. In low-income
countries, this option should be considered, before
starting a biological DMARD, particularly for patients
without poor prognostic factors [32, 33]. Brazilian rheumatologists should probably be heeding this therapeutic
regimen more carefully.
Biological DMARD use (36.1%) in our cohort was
more frequent than in studies of early RA conducted in
Brazil and Latin America [17, 19, 21]. Patients treated
early in the course of disease are supposed to respond
better and to require less of the more advanced resources, such as biological DMARDs, in the stepwise approach to RA management [23]. Biological DMARD use
was associated with some features of disease aggressiveness, i.e., higher disability (HAQ) scores, high-titer
rheumatoid factor, erosive disease, pulmonary fibrosis,
subcutaneous nodules and cutaneous vasculitis.

The nature of the data gathered by the REAL study,
i.e., reflecting real-life clinical patterns of RA management in Brazil, warrants caution in extrapolating these
findings to other population settings. Nevertheless, the
study describes for the first time with such a scale the
dynamics of real-life treatment of RA in this region, and
might serve as a proxy to a better understanding of RA
treatment specificities in developing countries, especially
in Latin America.

Conclusions
In summary, we demonstrated herein that, in real-life,
despite granted access to all advanced pharmacological
resources for RA management in Brazil, roughly half of
the patients did not achieve T2T goals and developed
erosive disease. A high use of corticosteroids was observed in association with signs of aggressive or refractory disease. There was a clear preference for
leflunomide over sulfasalazine among Brazilian rheumatologists for the treatment of RA. Triple therapy with
MTX + sulfasalazine + hydroxichloroquine was seldom
used. Methotrexate plus leflunomide combined therapy
was common. Issues concerning timely access to healthcare resources, thus avoiding delays in initiating a
DMARD within the first months of disease, might be
crucial to effective RA management.
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