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Abstract The objective of the study is to find predictors of
remission, radiographic progression (RP), and erosive disease
in a cohort of patients with early onset rheumatoid arthritis
(EORA) that followed a therapeutic protocol aiming at remis-
sion, in a real world tight-control setting. EORA patients were
enrolled in a 3-year follow-up study. Clinical, biological, im-
munogenetic, and radiographical data were analyzed.
Radiographs were scored according to Sharp–van der Heijde
(SvdH) method. RP was defined by an increase of 3 units in
36 months. Remission was defined as DAS28 <2.6. A step-
wise multiple logistic regression model was used to identify
independent predictors of the three target outcomes. One hun-
dred twenty-nine patients were included. Baseline disease ac-
tivity was high. Significant overall improvement was ob-
served, but only 33.3 % achieved remission. At 36 month,
50.4 % (65) of patients showed erosions. RP was observed
in 62.7 % (81) of cases. Statistical analysis showed that base-
line SvdH score was the only predictive factor associated with
the three outcomes evaluated. Lower HAQ-DI and absence of
autoantibodies were predictive of remission. Higher levels of

ESR and presence of erosions at entry were predictive of RP.
Independent baseline predictors of incident erosive disease
were anti-CCP and RF positivity, symptom duration at base-
line >3 months, and presence of HLA-DRB1 shared epitope.
Radiographic damage at baseline was the main predictor of
outcomes. Autoantibodies, HAQ and ESR at baseline, symp-
tom duration before diagnosis, and HLA-DRB1 status had
influence on clinical course and development of structural
joint damage in Colombian RA patients.
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Introduction

Rheumatoid arthritis (RA) is a complex, multifactorial, in-
flammatory disease of unknown etiology with considerable
social and economic costs. The clinical course ranges from
mild joint swelling to severe polyarthritis with progressive
destruction of cartilage and bone. Both genetic and environ-
mental factors can contribute to disease initiation and severity
course. It is considered that after 12 years of disease progres-
sion, 80% of patients are partially limited and 16% has a total
limitation [1, 2]. It has been shown that the first 2–3 years of
evolution of RA are crucial to predict the long-term prognosis
of the disease, and early treatment with disease-modifying
antirheumatic drugs (DMARDs) and/or biologic therapy im-
proves clinical and radiological outcome in these patients
[3–8].

The underlying inflammatory process of the RA can pro-
duce joint erosions even 8 weeks subsequent to the onset of
symptoms [9]. Although no drug therapy completely prevents
the development of erosions at present, each day becomes
more important to predict which patients will develop erosive
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disease which determines a worse clinical and functional
prognosis. This may allow treatment to be tailored for the
individual patient with RA.

Various studies have attempted to identify prognostic fac-
tors of radiographic progression in patients with early onset
RA (EORA). Most studies that have been published to deter-
mine prognostic factors in EORA have been conducted in
Caucasian and American population. Due to important contri-
bution of genetic factors in RA as shown by twin concordance
studies [10] and genetic differences between those people and
Latin American population, results obtained are not complete-
ly reproducible in our population.

In this study, we examined the baseline clinical, immuno-
logical, and genetic prognostic factors of radiographic pro-
gression and disease activity in a serie of Colombian patients
with EORA followed during a period of 3 years.

Patients and methods

Patients

The study included patients with EORA (disease duration
<12 months) fulfilling the 1987 and 2010 American College
of Rheumatology (ACR) criteria for RA who were attending
the Rheumatology Unit of the BUniversidad Nacional de
Colombia,^ and the BClínica de Artritis y Rehabilitación
(CAYRE)^ in Bogota, Colombia, and that reached a follow-
up of 36 months. Exclusion criteria were the presence of other
inflammatory arthropathies (e.g., psoriatic arthritis), current or
previous use of DMARDS or oral glucocorticoids, serious
medical disorders (e.g., hepatic or cardiac failure), and women
in child bearing age without adequate contraceptive protec-
tion. This study was conducted in accordance with the
Declaration of Helsinki for the protection of human subjects
in research. All patients gave their informed consent to enter
into the study, which was approved by our Ethics Institutional
Committee.

Study design

We conducted a prospective open-label study where all pa-
tients were treated according to a therapeutic protocol, with
early introduction of DMARDs using a step-up approach. In
all cases, Methotrexate (MTX) at a dose of 7.5 mg/week was
prescribed as the first-choice DMARD. An increasing dose of
7.5 to 20 mg was used if no clinical improvement was ob-
served at month 6. At baseline, it was also allowed the con-
current use of antimalarials, Hydroxychloroquine (HCQ)
200 mg/day—chloroquine (CQN) 150 mg/day, or
sulphasalazine (SSZ) 1 g/day according to the physician’s
criteria.

Depending on clinical judgment, glucocorticoid therapy
was used, without exceeding 15 mg of prednisolone or equiv-
alent. After the first year of therapy, patients were treated
without an established protocol algorithm and according to
the criteria of the treating physician, but with an aggressive
approach using other DMARDs in monotherapy or in combi-
nation in cases with a poor response to previous DMARDs.
Biological therapy was initiated in a few cases in patients with
a poor response to DMARDs. The use of NSAIDs and anal-
gesics was allowed in all strategies. The study design was
proposed under these conditions in order to simulate a Breal-
life^-like situation.

All patients were assessed by a rheumatologist at the start
of the study and every 6 months thereafter during 3 years.
Using standard methods, detailed assessments by the physi-
cians included complete tender (TJC) and swollen joint counts
(SJC), fatigue, morning stiffness duration, and physician glob-
al assessment. Patient-reported outcomes included global as-
sessments of pain and general health on 10-cm visual analog
scales and HAQdisability index (HAQ-DI). In addition, blood
was drawn for routine chemistry and hematology as well as
for erythrocyte sedimentation rate (ESR) and C-reactive pro-
tein (CRP). This set of outcome measures served additionally
to calculate the disease activity score (DAS28), DAS28 PCR,
the Simplified Disease Activity Index (SDAI), and the
Clinical Disease Activity Index (CDAI). Disease activity ac-
cording to DAS28 was interpreted as remission (DAS28
<2.6), low (2.6 ≤DAS28 ≤3.2), moderate (3.2 <DAS28
≤5.1), and high (DAS28 >5.1) activity.

At study entry, demographic characteristics, disease dura-
tion, serum rheumatoid factor (RF), anticyclic citrullinated
peptide antibodies (aCCP), antinuclear antibodies (ANAs),
and anti-SSA/Ro. A DNA sample for determination of
HLA-DRB1 genotype and TNF single nucleotide polymor-
phism (SNP) at −308 position was also obtained.
Radiographs of the hands/wrists and feet were performed at
baseline and third year.

TNF and HLA-DRB1 genotyping

Genomic DNA was extracted from 10 ml of an EDTA-
anticoagulated blood sample using the standard salting out
technique. Genotyping for the TNF SNP at −308 position
was performed by polymerase chain reaction (PCR). This
SNP has been shown to influence the risk of acquire RA in
Latin-Americans [11]. HLA-DRB1 typing was done by re-
verse dot-blot hybridization of the PCR products (Inno-LiPA
assay, Innogenetics, Ghent, Belgium). Genetic susceptibility
to RA is associated with certain HLA-DRB1 alleles encoding
a similar sequence motif called the Bshared epitope^ (SE).
This SE is coded mainly by the HLA-DRB1 *0101, *0102,
*0401, *0404, *0405, *0408, *0409, *0410, *1402, and
*1001 alleles. Also, HLA-DRB1 *0103, *0402, *1102,
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*1103, *1301, *1302, and *1304 alleles encode the DERAA
sequence at the same positions. Hence, HLA-DRB1 status
was categorized according to the presence or absence of the
SE and DERAA motifs.

Radiographic assessments

Radiographs in a standard posteroanterior view of the hands/
wrists and anteroposterior view of the feet were performed at
baseline and third year. Films were digitalized (VIDAR®
SIERRA plus Film Digitizer) and scored by two independent
and experienced readers according to the Sharp–van der
Heijde (SvdH) method. For each radiograph set (By using
three Kodak directView 5 MP monochrome display model #
DV5MM), the scores of the two readers were averaged. The
readers were blind to patient’s identity and treatment and to
chronological sequence of the films. Sixteen joint areas were
assessed for erosions (scale, 0–5) and fifteen areas for joint
space narrowing (JSN) (scale, 0–4) in each hand. A total of 6
joints of each forefoot were scored for erosions (scale, 0–10)
and JSN (scale, 0–4). Themaximum total scores for hands and
feet combined were 280 for erosions and 168 for JSN (total
score, 448). The reliability of the scores was assessed through
intraclass correlation coefficients, which for hands radio-
graphic score was 0.95 (95 % CI 0.89–0.97) and for feet
was 0.80 (95 % CI 0.62–0.90). Overall progression of radio-
graphic damage was defined by an increase in the total score
of 3 units in 36 months [12, 13].

Laboratory measurements

ESR was determined by Westergren method, CRP and RF
were determined by nephelometry. aCCP were measured by
(third generation) enzyme-linked immunosorbent assay
(ELISA, (QUANTA-Lite, INOVA, San Diego, CA) and con-
sidered positive at a cut-off value >40 units as suggested by
the manufacturer

Statistical analysis

Categorical and quantitative variables were described as fre-
quencies, percentages, means and standard deviations (mean
±SD). The non-parametric Mann–WhitneyU test was used to
compare the continuous variables. Categorical variables were
analyzed using χ2 test or Fisher’s exact test. A stepwise mul-
tiple logistic regression model was used to examine which
factors were associated with DAS28 remission, erosive dis-
ease and radiologic progression at the end of follow-up. The
variables included in the multivariate model were selected
using univariate analysis (p<0.10). The significance level
was set at 0.05. Data were analyzed using SPSS 20.0 software

Results

This study enrolled 159 patients with EORA (78.2 %
women), whose mean (SD) age was 46.6 (±14, 6) years
at the start of the study. Follow-up duration was
36 months. Of the 159 patients, 30 dropped out during
follow-up and were not included in the final statistical
analysis. Causes of drop out were death (2), moved out
of the area (18), and otherwise, or reason unknown (10).
No patient left the study because of side-effects. At
36 months, data was available for 129 patients. Baseline
characteristics are shown in Table 1.

There was a short interval between symptom onset and RA
diagnosis in most cases with a mean of 4.29 (±3.0) months.
Disease activity at baseline was high as reflected by a mean
SJC of 20.69 (±7.9), a mean of TJC of 21.84 (±7.0), a mean of
DAS28 6.73 (±0.9), SDAI 59.26 (±17) and CDAI 57.31
(±16.7). Sixty-four (49.6 %) of the patients were SE carriers
and 22 (17 %) were DERAA carriers. Ninety-one (70.5 %) of
the patients were RF positive, and 90 (69.7 %) were aCCP
positive.

Over the 36-month period, 20 patients (15.5 %) received
MTX monotherapy, 80 (62.0 %) were on a combination of
MTX plus antimalarials, and 29 (22.4 %) on MTX plus SSZ.
The starting dose of MTX 7.5 mg/week was increased gradu-
ally to a maximum of 20 mg/week (mean (SD) dose 15 (3.4)
mg/week) at 36 months. Glucocorticoids (5–15 mg/day) were
prescribed in 105 (81.3 %) of patients. Biological therapy was
initiated in 8 (6.2 %) patients with a poor response to
DMARDs.

Disease remission

In all, 43 patients (33.3 %) achieved remission defined as
DAS28 <2.6 at the end of follow-up. Mean DAS28 was
3.47 (±1.72), a significant improvement from baseline
(p<0.0001); 14.7 % (19) of patients achieved low disease
activity, 30.2 % (39) had moderate disease activity, and
21.7 % (28) patients had high disease activity. At study entry,
moderate functional disability was observed with a mean
HAQ-DI of 1.21 (±0.62), which decreased significantly to
0.35 (±0.46) from baseline (p<0.0001) at 36 months of fol-
low-up. Considering disease activity, 100 % of patients in
remission reached a HAQ less than 0.5 (no disability) com-
pared with 67.4 % (28) of patients not reaching remission
(p 0.0001). Other parameters of disease’s activity, as ESR,
serum CRP levels, TJC, SJC, SDAI, CDAI were reduced
(all p values<0.001), as expected (Table 1).

Mean values of the following baseline characteristics
were significantly worse for patients with DAS28 >2.6
than for those in remission at end of follow-up: fatigue
(6.54 ± 2.5 vs 5.37 ± 3.0 p= 0.02) and HAQ (1.31 ± 0, 6 vs
1.01 ± 0.5 p = 0.009) . The percentage of patients with
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positive aCCP, RF, and ANAs at baseline was significant-
ly higher in patients with active disease than in those
without (76.7 % v 55.8 % p= 0.02), (76.7 % v 58.1 %
p= 0.04) and (38.3 % vs 16.2 % p= 0.01), respectively.

Age, genre, smoking history, education level, first in-
volved joints, symptom duration at diagnosis, SJC, TJC,
ESR, CRP, baselines DAS28, DAS28CRP, SDAI, and
CDAI did not differ significantly between the two groups.

Table 1 Characteristics of study
population at baseline and after
36 months follow-up

Baseline 36 months
follow-up

p value

Demografics Age, mean ± SD 46.6 (±14,6) –

Female gender(%) 101 (78.2 %) –

Education –

High school(%) 83 (64.3 %)

Graduate (%) 46 (35.6 %)

Smoking history (%) 24 (18.6 %) –

Family history of AD(%) 21 (16.2 %) –

Baseline clinical
assessment

Symptom duration at baseline, months
mean ± SD

4.29 (±3.0) –

Time between symptom onset and diagnosis –

0–3 months 50(38.7 %)

3–6 months 34 (26.3 %)

6-9 months 27 (20.9 %)

9–12 months 18 (13.9 %)

SJC mean± SD 20.6 (±7.9) 4.5(±6.1) <0.0001

TJC mean ± SD 21.8 (±7.0) 4.7 (±6.9) <0.0001

Morning stiffness (%) 104 (82.6 %) 17 (13.1 %) <0.0001

Fatigue (0–10) mean± SD 6.1 (±2.7) 2.3 (±2.8) <0.0001

VASpain (0–10) mean± SD 8.09 (±1.5) 2.81(±2.8) <0.0001

PGA (0–10) mean ± SD 7.89(±2.1) 2.52 (±2.6) <0.0001

MDGA (0–10) mean± SD 6.88 (±1.8) 2.59 (±2.4) <0.0001

HAQ mean ± SD 1.21 (±0.6) 0.35 (±0.4) <0.0001

ESR (mm/h) mean ± SD 29.7 (±14.5) 18.6 (±16.5) <0.0001

CRP (mg/dL) mean± SD 1,95 (±2,4) 0.66(±0.8) <0.0001

DAS 28 mean ± SD 6.73 (±0.9) 3.47(±1.7) <0.0001

DAS 28 CRP mean ± SD 6.33(±0.9) 3.21(±1.53) <0.0001

SDAI mean± SD 59.26(±17.0) 15.11(±16.9) <0.0001

CDAI mean± SD 57.31 (±16.7) 14.44(±16.4) <0.0001

Genetics HLA DRB1 SE (%) 64 (49.6 %) –

DERAA (%) 22 (17.0 %) –

TNF(SNP)–308

-AA (%) 15(11.6 %) –

-GA (%) 59 (45.7 %)

-GG (%) 55 (42.6 %)

Serology aCCP positivity (%) 90 (69.7 %) –

RF positivity (%) 91 (70.5 %) –

Anti Ro 22 (17.0 %) –

ANAs >/ 1/160 (%) 40 (31 %) –

AD autoimmune disease, SJC swollen joint count, TJC tender joint count, VAS visual analog scale, PGA patient
global disease activity assessment, MDGA physician global disease activity assessment, HAQ health assessment
questionnaire, ESR erythrocyte sedimentation rate, CRP C-reactive protein, DAS28 disease activity score in 28
joints, SDAI simplified disease activity index, CDAI clinical disease activity index, SE shared epitope, TNF tumor
necrosis factor, aCCP anti-cyclic citrullinated peptide antibody, RF rheumatoid factor, ANAs antinuclear antibod-
ies, SVdH Sharp Van der-Heidje, MTX methotrexate, CQN chloroquine, HCQN hydroxychloroquine, SSZ
sulphasalazine
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There were no differences in patients carrying HLA-
DRB1 SE, DERAA-alleles, or TNF-α (SNP)–308 poly-
morphism (Table 2).

The percentage of patients in remission at end of follow-up
was not significantly different between the treatment strategy
groups with p>0.05 for all comparisons.

Table 2 Baseline variables in EORA patients who did and those who did not achieve remission at 36 months of follow-up—univariate analysis

At 36 months

DAS28 <2.6 (n = 43) DAS28 >2.6 (n= 86) P value

Demografics Age, mean ± SD 46.9 (±13,8) 46.5 (±15,1) 0.87

Female gender (%) 34 (79 %) 67 (77.9 %) 0.93

Education

High School(%) 27 (62.7 %) 56 (65.1 %) 0.94

Graduate (%) 16 (37.2 %) 30 (34.8 %) 0.94

Smoking history (%) 10 (23.2 %) 14 (15.7 %) 0.45

Family history of AD(%) 8(18.6 %) 9(21.9 %) 0.83

Baseline clinical assessment Symptom duration at baseline, months mean± SD 4.29 (±3.0) 5.23 (±3.3) 0.11

Time between symptom onset and diagnosis

0–3 months 20(46.5 %) 28 (32.5 %) 0.33

3–6 months 9 (20.9 %) 25 (29.0 %) 0.36

6–9 months 11 (25.5 %) 17 (19.7 %) 0.65

9–12 months 3 (6.9 %) 16 (18.6 %) 0.29

SJC mean± SD 21.79 (±7.28) 20.4 (±8.1) 0.34

TJC mean± SD 22.39 (±7.13) 21.56 (±7.08) 0.53

Morning stiffness (%) 32 (74.4 %) 72 (83.7 %) 0.30

Fatigue (0–10) mean± SD 5.37 (±3.01) 6.54 (±2.55 0.02

VASpain (0–10) mean ± SD 8.09 (±1.6) 8.09(1.5) 1

PGA (0–10) mean ± SD 7.79(±2.0) 7.95 (2.1) 0.69

MDGA (0–10) mean± SD 6.76 (±1.5) 6.91 (1.9) 0.65

HAQ mean ± SD 1.01 (±0.5) 1.31 (±0,6) 0.0094

ESR (mm/h) mean ± SD 27.3 (±15.0) 31 (±14.1) 0.17

CRP (mg/dL) mean± SD 1,6 (±1,6) 2,2 (±2.6) 0.18

DAS 28 mean± SD 6.72 (±0.9) 6.75 (±0.9) 0.86

DAS 28 CRP mean ± SD 6.32(±0.8) 6.34 (±0.9) 0.90

SDAI mean± SD 60.29 (±14.7) 56.0 (±17.8) 0.17

CDAI mean ± SD 58.74 (±14.8) 56.84 (17.3) 0.53

Genetics HLA DRB1 SE (%) 20 (46.5 %) 44 (51.1 %) 0.75

DERAA (%) 9 (20.9 %) 13 (15.1 %) 0.56

TNF(SNP)–308

AA (%) 2(4.6 %) 13 (15.2 %) 0.14

GA (%) 20 (46.5 %) 39 (45.3 %) 0.95

GG (%) 21 (48.8 %) 34 (39.5 %) 0.41

Serology aCCP positivity (%) 24(55.8 %) 66 (76.7 %) 0.02

RF positivity (%) 25 (58.1 %) 66 (76.7 %) 0.04

ANAs >/ 1/160 (%) 7 (16.2 %) 33 (38.3 %) 0.01

Radiology at baseline Presence of erosions(%) 8 (18.6 %) 30 (34.8 %) 0.08

SVdH Score—mean (SD) 5.4(±4.4) 8.9(±8.6) 0.01

Therapy Treatment

MTX Monotherapy (%) 8 (18.6 %) 12 (13.9 %) 0.66

MTX+CQN/HCQN (%) 25 (58.1 %) 55 (63.9 %) 0.65

MTX+SSZ (%) 10 (23.2 %) 19 (22.1 %) 0.93

Corticoids (%) 34 (79.0 %) 71 (82.5 %) 0.81
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Radiographic assessment

At the baseline visit, the mean (SD) erosion score was 1.58
(3.73) with 29.4 % (38) of the patients showing erosions; the
mean (SD) JSN scores was 6.18 (5.30) with 93.0 % (120)
displaying JSN; at this visit, the mean SvdH (SD) total score
was 7.8 (7.69). At 36 months, the mean (SD) erosion score
was 3.73 (7.31) with 50.4 % (65) of the patients showing
erosions, whereas the mean (SD) JNS score was 9.96 (7.56)
with 96.8 % (125) of the patients displaying JSN; the mean
SvdH (SD) total score was 13.69 (12.84) with 3.2 % of the
patients showing either erosions or JSN.

Overall, radiographic progression was observed in 62.7 %
(81) of the patients. Baseline variables did not differ between
the progression group and the non-progression group, except
for higher ESR levels (32.4 (±14.2) vs 25.35 (±13.9)
p=0.006), presence of erosions (39.5 % vs 28.5 % p=0.04)
and SvdH total score (SD) (9(±8.6) vs. 5.8(±5.3) p=0.02) in
the first set of radiographs. These data are depicted in Table 3.

At end of follow-up, patients who had progressed had
higher DAS28 than those without progression (p=0.04) but
similar patient-reported outcomes. Also, patients in remission
had lower SvdH total score (8.4(±6.7) vs. 16.3(±14.3)
p=<0.0001) and lower presence of erosions (34.8 % vs.
58.1 % p=0.0003) than patients with active disease.

Erosive disease was more frequent in patients with positive
aCCP (80 % vs. 59.3 % p=0.01), positive RF (80 % vs.
60.9 % p= 0.02) and positive ANAs (39.4 % vs. 21.8 %
p=0.04). At study entry, mean disease duration was shorter
for patients with erosive disease (4.35 months (±3, 1) vs
5.48 months (±3,2) p=0.04) than for those with non erosive
disease. Likewise, it was found that patients with high SvdH
total score in the first set of X-rays were more likely to have
long-term erosions (10.7 (±9.2) vs 4.8 (±4.0) p=<0.0001).
Among genetic factors evaluated, presence of HLA-DRB1
SE was significantly more frequent in patients who had ero-
sions (61.5 % vs 37.5 % p=0.01) (Table 3).

Of those patients without erosions at baseline, 56.3 % (49)
had progressed; of those with erosions at baseline, 76.1% (32)
had progressed. The difference between these two groups was
significant (p=0.04). Regarding the therapeutic strategy, there
was no statistically significant difference in treatment pre-
scribed between the erosive vs non-erosive and progression
vs. non-progression patients.

Stepwise multiple logistic regression

Table 4 shows the baseline parameters identified by the mul-
tiple logistic regressionmodel that were independently predic-
tive of the presence of remission, radiographic progression,
and incident erosive disease at 3 years.

Baseline SvdH total score was the only predictive factor
associated with the three outcomes evaluated. Absence of

aCCP, RF and ANAs, and lower HAQ-DI were predictive of
remission at 3 years. Higher levels of ESR and presence of
erosions at entry were predictive of radiographic progression.
Independent baseline predictors of incident erosive disease
were anti-CCP and RF positivity, symptom duration at base-
line >3 months, and presence of HLA-DRB1 SE.

Discussion

The goal of this study was to find predictors of remission,
radiographic progression, and erosive disease in a cohort of
Colombian patients with EORA that followed a therapeutic
protocol aiming at remission, in a real world tight-control
setting. We tested the most of the clinical, biological, immu-
nological, and genetic factors previously reported as possible
prognostic factors in rheumatoid arthritis.

In spite of an overall reduction in disease activity over the
36 months with traditional DMARDs therapy in this cohort,
only a third of patients reached complete disease remission.
Even though our findings are not dissimilar to those reported
in a French cohort [14] and a Austrian cohort [15] in whom
25.1 and 29 % of patients, respectively, achieved a remission
state at 36 months with traditional DMARDs treatment, the
poor response rate in our patients is, at least in part, reflective
of a particularly aggressive disease, as demonstrated by the
high index of disease activity (DAS28 mean 6.73, SJC mean
20.69 and TJC mean 21.84) and radiographic damage at base-
line. The majority of patients exhibited structural damage in
their X-rays at study entry (29 % erosions and 93 % JSN). To
our knowledge, this is the cohort of RA patients with the
higher scores of disease activity at baseline that has been
published.

In this study, disease remission defined as DAS28 <2.6 at
end of follow-up was more likely to occur in patients with less
radiographic damage, in those who were RF, aCCP, and
ANAs negative, and in those with a lower HAQ-DI at base-
line. We found no association of other clinical markers of
disease activity with remission. Previous prospective studies
in patients treated with conventional therapy have reported
diverse baseline predictive factors for remission. These in-
clude negativity of autoantibodies (aCCP and RF), low base-
line HAQ-DI, and absence of radiographic damage, similar to
the findings in this study [14, 16, 17]. Some other studies have
found male sex, swollen and/or tender joints at baseline to
have influence on clinical course, and disease remission [18,
19]. Fatigue severity at study entry was associated to lower
probability of remission. We did not find other studies
reporting this prevalent and disabling symptom as a predictive
factor for remission. This could be related to lack of regular
evaluation in RA cohorts.

Studies of radiographic progression in patients with RA
have shown diverging results. Several important factors
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Table 3 Baseline clinical, biochemical, and radiographic features of 129 EORA patients classified according to radiographic progression and erosive
disease at 36 months of follow-up—univariate analysis

At 36 months

Radiographic progression Erosive disease

No progression
group (n= 48)

Progression
group (n= 81)

p value Non erosive
(n= 64)

Erosive
(n= 65)

p value

Demographics Age, mean ± SD 46.5 (±14,4) 46.7(±14,8) 0.93 45.3(±15,0) 48.0(±14,2) 0.29

Female gender (%) 38 (79.1 %) 63 (77,7 %) 0.97 52 (81.2 %) 49 (75.3 %) 0.54

Education

High School (%) 29 (60.4 %) 54 (66.6 %) 0.6 37(57.8 %) 46(70.7 %) 0.17

Graduate (%) 19 (39.6 %) 27 (33.3 %) 0.59 27(42.2 %) 19(29.2 %) 0.17

Smoking history (%) 10 (20.8 %) 14 (17.2 %) 0.78 10 (15.6 %) 14(21.5 %) 0.52

Family history of AD(%) 7 (14.5 %) 15(18.5 %) 0.73 10(15.6 %) 12(18.4 %) 0.85

Baseline clinical
assessment

Symptom duration at baseline,
months mean ± SD

4.76 (±3,1) 5.01(±3,2) 0.66 4.35(±3,1) 5.48(±3,2) 0.04

Time between symptom onset and diagnosis

0–3 months 21 (43.7 %) 27 (33.3 %) 0.27 30 (46.8 %) 18 (27.6 %) 0.03

3–6 months 10 (20.8 %) 24 (29.6 %) 0.37 14 (21.8 %) 20 (30.7 %) 0.34

6–9 months 9 (18.7 %) 19 (23.4 %) 0.8 13 (20.3 %) 15 (23.0 %) 0.87

9–12 months 8 (16.6 %) 11 (13.5 %) 0.91 7 (10.9 %) 12 (18.4 %) 0.33

Start of symptoms in:

Proximal joints 12 (25 %) 27 (33.3 %) 0.42 21(32.8 %) 18(27.7 %) 0.66

Distal joints 28 (58.3 %) 46 (56.7 %) 0.99 34(53.1 %) 40(61.5 %) 0.43

Mixed 8 (16.6 %) 8 (9.8 %) 0.39 9(14.1 %) 7(10.7 %) 0.74

SJC mean± SD 21.8 (±7.8) 20.2 (±7.8) 0.26 22.1(±7,9) 19.4(±8,1) 0.06

TJC mean± SD 23.3 (±6.4) 20.9 (±7.3) 0.06 22.9 (±6,8) 20.8 (±7,2) 0.09

Morning stiffness (%) 39 (81.2 %) 65 (80.2 %) 0.92 49(76.5 %) 55(84.6 %) 0.34

Fatigue(0–10) mean ± SD 6.3 (±2.7) 6.06 (±2.7) 0.62 6.26 (±2,4) 6.04 (±3,0) 0.65

VASpain(0–10) mean± SD 8.27 (±1.72) 7.98 (±1.4) 0.31 8.12 (±1,4) 8.06 (±1,7) 0.82

PGA (0–10) mean ± SD 8.08 (±2.5) 7.79 (±1.8) 0.46 8 (±1,7) 7,8 (±2,4) 0.59

MDGA (0–10) mean± SD 6.68 (±1.7) 6.97 (±1.8) 0.38 6.81 (±1,6) 6.92 (±1,9) 0.73

HAQ mean ± SD 1.14 (±0.6) 1.24 (±0.6) 0.38 1.16 (±0.5) 1.25 (±0,6) 0.41

ESR (mm/h) mean ± SD 25.3 (±13.9) 32.4 (±14.2) 0.006 28.9(±15,4) 30.6(±13,5) 0.50

CRP (mg/dL) mean± SD 2.03 (±2.7) 1.9 (±2.2) 0.76 2.17 (±2,7) 1.74 (±2,0) 0.31

DAS 28 mean± SD 6.73 (±0.9) 6.74 (±0.9) 0.95 6.82 (±0,8) 6.64 (±1,0) 0.28

DAS 28 CRP mean ± SD 6.44 (±0.9) 6.27 (±0.9) 0.77 6.48 (±0.8) 6.17 (±0,9) 0.06

SDAI mean± SD 61.9 (±16.4) 57.9 (±17) 0.19 62.0(±16,0) 56.5(±17,7) 0.06

CDAI mean ± SD 59.9 (±16.0) 56.0 (±16.6) 0.19 59.9(±15,5) 54.7(±17,5) 0.07

Genetics HLA DRB1 SE (%) 24 (50 %) 40 (49.3 %) 0.91 24 (37.5 %) 40 (61.5 %) 0.01

DERAA (%) 9 (18.7 %) 13 (16.0 %) 0.91 15 (23.4 %) 7 (10.7 %) 0.09

TNF(SNP)–308

AA (%) 2(4.1 %) 13 (16.0 %) 0.07 6 (9.3 %) 9 (13.8 %) 0.6

GA (%) 22 (45.8 %) 37 (45.6 %) 0.87 27 (42.1 %) 32 (49.2 %) 0.52

GG (%) 24 (50 %) 31 (38.2 %) 0.26 31 (48.4 %) 24 (36.9 %) 0.25

Serology aCCP positivity (%) 34 (70.8 %) 56 (69.1 %) 0.99 38(59.3 %) 52 (80 %) 0.01

RF positivity (%) 32 (66.6 %) 59 (72.8 %) 0.58 39(60.9 %) 52 (80 %) 0.02

Anti Ro 7 (17.5 %) 15 (16.85 %) 0.88 8(12.5 %) 14 (21.2 %) 0.27

ANAs >/ 1/160 (%) 14 (29.1 %) 26 (32.1 %) 0.83 14(21,8 %) 26 (39.4 %) 0.04

Radiology at baseline Presence of erosions (%) 10 (20.8 %) 32 (39.5 %) 0.04 1 (1.5 %) 38 (58.4 %) <0.001

SVdH Score—mean (SD) 5.8(±5.3) 9(±8.6) 0.02 4.8(±4.0) 10.7 (±9.2) <0.001

Therapy MTX monotherapy(%) 6 (12.5 %) 14 (17.2 %) 0.64 8 (12.5 %) 12(18.4 %) 0.52

MTX+CQN/HCQN (%) 29 (60.4 %) 51 (62.9 %) 0.92 42(65.6 %) 38(58.4 %) 0.53
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should be considered when interpreting those results, such as
patient selection, disease duration at inclusion, the number of
radiographic examinations performed in each patient during
the study, the order in which the radiographs were evaluated,
and the scoring method used. In our study, a high rate of
radiographic progression (62.7%) was observed. Similar find-
ings have been reported previously [15, 20–25], showing that
early introduction of a therapeutic strategy with DMARDs in
EORA improves clinical and biological parameters of disease
activity, but does not prevent radiographic progression in a
significant proportion of patients.

The current study identified several factors associated with
radiographic progression. High levels of ESR, presence of
erosions, and SvdH total score elevated at baseline were found
to be predictive. Clinical markers of disease activity were not
found to be predictors of radiographic damage. The findings
on the association between the ESR level and radiographic
progression are in agreement with those observed in the pro-
spective study by Lindqvist et al. [26], which found that ESR
at the study start was the best predictor for radiographic pro-
gressive disease in early RA. Similarly, in a 19-year study,
Wolfe and Sharp [27] found that 55 % of the variance in

radiographic progression scores was explained by the ESR,
concluding that acute-phase reactants are the strongest deter-
minants of progression.

In our population, 50.4% had erosive arthritis after 3 years.
This appears similar when compared with the observation of
other series that assessed patients for the same period [14, 15].
Serological factors at baseline (aCCP and RF) were predictors
of incident erosive disease. The results are consistent with
previous studies which have shown positive associations be-
tween autoantibodies and radiologic damage [15, 20–25, 28,
29]. Importantly, clinical features as joint counts, HAQ-DI,
VAS ratings as well as acute phase reactants did not differ at
baseline, nor was the appearance of erosions predictable by
these clinical and laboratory criteria.

The influence of RA-associated HLA-DRB1 alleles is con-
troversial. Molenaar et al. [30], like us, found no association
between remission and HLA-DRB1 alleles in 167 patients.
Similarly, Gossec et al. [14] found that the presence of SE
had no impact on remission rates in 191 early RA patients.
Other workers found the opposite [31, 32]. Regarding the
effect of the SE on the radiological damage, there is greater
consensus. Most studies including patients of european

Table 3 (continued)

At 36 months

MTX+SSZ (%) 13 (27.0 %) 16 (19.7 %) 0.45 14(21.8 %) 15(23.0 %) 0.95

Corticoids (%) 42 (87.5 %) 64 (79 %) 0.32 54 (85.7 %) 52 (80 %) 0.56

Table 4 Stepwise logistic
regression analysis of predictive
factors of remission, radiographic
progression and incident erosive
disease at 36 months of follow-up

Coefficient Standard error Exp (B) 95 % CI p value

Remision

RF negativity 1.14 0.481 3.13 1.22–8.04 0.02

aCCP negativity 0.90 0.453 2.46 1.01–5.98 0.04

ANAs negativity 1.24 0.545 3.45 1.18–10.00 0.02

HAQ-DI −1.025 0.445 0.35 0.15–0.85 0.02

SVdH −0.095 0.045 0.91 0.83–0.994 0.03

Coefficient −3.07
Erosive disease

aCCP positivity 0.97 0.453 2.65 1.09–6.45 0.03

RF positivity 1.13 0.556 3.1 1.04–9.22 0.04

3 months 0.823 0.393 2.27 1.05–4.92 0.03

HLA DRB1 SE 0.81 0.393 2.26 1.04–4.89 0.03

SVdH 0.145 0.04 1.15 1.06–1.25 <0.0001

Coefficient −2.75
Radiographic progression

ESR 0.42 0.16 1.043 1.01–1.07 0.009

Erosive 1.13 0.48 3.12 1.21–8.03 0.01

SVdH 0.065 0.31 1.06 1.005–1.13 0.03

Coefficient −0.87
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ancestry show an association between SE and erosive disease
[25, 31–36]. In Colombian RA patients, Rojas-Villarraga et al.
[37] found that HLA-DRB1 SE and aCCP influence time at
appearance of substantial joint damage. We confirm the effect
of HLA-DRB1 SE on incident erosive disease in our
population.

An additional and important prognostic factor for incident
erosive disease in the current study was symptom duration
before study inclusion. 27.6 % of erosive patients had <3-
month symptoms at presentation, compared with 46.8 % in
non-erosive patients. This confirms the importance of early
referral and treatment for achieving the best possible outcome
in RA, as reported in studies focused on patients with very
early rheumatoid arthritis [38, 39].

Interestingly, we did not find an influence of TNF (SNP)-
308 in our cohort. Although this conclusion should be taken
with caution because of the relatively small number of patients
analyzed to find differences between three genotypes (A/A,
G/A, G/G), it is in line with other recent observations [34, 40,
41].

The potential role of DMARDs treatment was not the focus
in our cohort. However, clinical and radiological status was
shown to be similar after 36 months of treatment with both
MTX monotherapy or in combination with antimalarials or
SSZ, making it unlikely that different drug regimens could
have induced different remission rates in our study.

The most important finding of this study was that joint
damage occurred early in the course of RA becoming the
harbinger of further damage in these patients. Baseline SvdH
score was the only predictive factor associated with the three
outcomes evaluated (disease remission, radiographic progres-
sion, and incident erosive disease) at 36-month follow-up.
Multiple studies have highlighted the importance of baseline
radiological compromise as a predictor for future joint damage
[14, 42, 43]. Notably, although previous data have suggested
that joint erosions are more prevalent than joint space
narrowing in EORA, as well as in advanced RA [44, 45], in
this Colombian RA cohort, we found the opposite, i.e., higher
rate of JSN than joint erosions, even from the onset of disease.

Besides disease remission, autoantibodies (aCCP and RF)
at baseline were predictive of erosive disease but not of radio-
graphic progression. This could be explained by the fact that
radiographic progression take into account changes in SvdH
total score, which includes both erosions and JSN, two pro-
cesses that have been considered as partly independent of each
other [44].

Study limitations included a relatively small sample size,
so weak associations between outcomes and baseline factors
may not have been detected. Thirty patients dropped out dur-
ing follow-up and were not included in the final statistical
analysis; however, at baseline, the data for those patients were
not substantially different of those included. We examined a
relatively short period of time considering that RA may last

for decades. Disease remission was assessed in a transversal
way and not as a period of sustained clinical remission, which
could better reflect the disease activity.

In conclusion, this prospective study reports, for the first
time in Colombia, a large amount of information concerning
the profile and the course of EORA. Our data provide a useful
benchmark to compare disease patterns among different pop-
ulations and emphasize the importance of assessing X-rays
and autoantibodies at baseline, since these factors may be used
to predict a more aggressive disease and guide therapeutic
interventions.

Compliance with ethical standards This study was conducted in ac-
cordance with the Declaration of Helsinki for the protection of human
subjects in research. All patients gave their informed consent to enter into
the study, which was approved by our Ethics Institutional Committee.

Disclosures None.
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