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Maintenance of low disease activity and remission
with etanercept–disease-modifying antirheumatic
drug (DMARD) combination therapy compared
with treatment with DMARDs alone in Latin
American patients with active rheumatoid arthritis
Subset analysis of a randomized trial
Cristiano A.F. Zerbini, MDa,∗, Carlos Abud-Mendoza, MDb, Paul Mendez-Patarroyo, MDc,
Mauricio De Angelo Andrade, MDd, Ron Pedersen, MSe, Bonnie Vlahos, MBA, BSN, RNe,
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Abstract
BackgroundCurrent guidelines on the treatment of rheumatoid arthritis (RA) recommend early therapy targeting the achievement
of low disease activity (LDA) or clinical remission. Little published information is available on the success of this treatment strategy in
Latin America. In a subset analysis of patients from Latin America, we compared efficacy maintenance with etanercept 50mg once
weekly (ETN50) versus placebo (PBO), on a background of methotrexate (MTX)±other non-biologic, disease-modifying
antirheumatic drugs, in patients with moderate-to-severe RA who had achieved LDA with ETN50.

Methods In the Treat-to-Target trial, adult patients with active RA nonresponsive to MTX were treated with ETN50 for 24 weeks
(Period 1). Patients achieving LDA were randomized to receive ETN50 or PBO for 28 additional weeks (Period 2). The proportion of
patients maintaining LDA at week 52 and other efficacy and quality-of-life measures were assessed. Descriptive statistics are
presented using last observation carried forward imputation of data.

ResultsOf the 64 patients from Latin America treated in Period 1, 61 (95.3%) achieved LDA. Among patients receiving ETN50, 13/34
remained in LDA and 6/14maintained remission at week 52 versus 6/27 and 4/10 patients receiving PBO. Themedian time to flarewas
113 days and33 days for the ETN50 andPBOgroups, respectively. In the overall population, adverse eventswere reported in 37%and
43%, seriousadverseevents in1%and4%,andserious infections in0%and2%ofpatients in theETN50andPBOgroups, respectively.

Conclusions In patients with RA from Latin America, continuing treatment with ETN50 after achieving LDA appears to result in a
higher proportion of patients maintaining LDA and remission compared with switching to PBO.

ClinicalTrials.gov Registration: NCT01578850.

Abbreviations: ACR = American College of Rheumatology, CI = confidence interval, CRP = c-reactive protein, csDMARD =
conventional synthetic disease-modifying antirheumatic drug, DAS28 = Disease Activity Score—28 joints, ESR = erythrocyte
sedimentation rate, ETN = etanercept, EULAR = European League Against Rheumatism, HAQ-DI = Health Activity Questionnaire—
Disability Index, LDA = low disease activity, LOCF = last observation carried forward, MTX = methotrexate, PBO = placebo, RA =
rheumatoid arthritis, SAE= serious adverse events, SD = standard deviation, SJC= swollen joint count, T2T= treat-to-target, TJC=
tender joint count, TNF = tumor necrosis factor, USA = United States of America.
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1. Introduction

Rheumatoid arthritis (RA) is a chronic, progressive, systemic
and DAS28-CRP criteria, maintaining remission (DAS28-ESR
inflammatory disease of unknown etiology with a worldwide
prevalence estimated at 0.3% to 1.2%.[1,2] It is characterized by
progressive joint destruction from distal to proximal joints
associatedwith chronic pain.[2] The limited data available indicate
that the prevalence of RA is similar in Latin America to that in
Western Europe or the United States of America (USA).[3,4]

Treatment with biologic agents such as tumor necrosis factor
(TNF) inhibitors has significantly reduced disease and improved
quality of life in patients with RA who have not responded to
conventional synthetic disease-modifying antirheumatic drug
(csDMARD) therapy.[5] Current guidelines, based primarily on
data collected on patients from Western Europe and the USA,
recommend early, intensive treatment of patients to achieve low
disease activity (LDA) or clinical remission.[6] Although guide-
lines for diagnosis and treatment of RA are available across Latin
America,[7–10] there is little published information to date on the
success of these treatment strategies in this part of the world.[11]

The aim of the global Treat-to-Target trial (T2T;
NCT01578850) conducted in 19 countries was to determine
the efficacy of etanercept (ETN) to achieve and maintain LDA
and/or remission in patients with active RA.[12] In this post-hoc
subset analysis, we report our data on patients from Brazil,
Colombia, and Mexico.
2. Methods

2.1. Ethics statement

This trial was approved by local ethics committees and conducted
in accordance with the Declaration of Helsinki. All patients
included in the study provided informed consent. The local
institutional review boards and independent ethics committees
that approved the T2T trial are listed in the Acknowledgments.

2.2. Study design

The details of the global T2T trial have been reported
elsewhere.[12] Briefly, patients were treated with ETN 50mg once
weekly (ETN50)+methotrexate (MTX)±other csDMARDs for
24 weeks (open-label, Period 1). Patients achieving LDA (Disease
Activity Score-28 joints [DAS28]—erythrocyte sedimentation
rate [ESR] <3.2) at week 24 were randomized and treated with
ETN50+MTX±other csDMARDs or placebo (PBO)+MTX±
csDMARDs for another 28 weeks (Period 2). Patients in either
treatment group who experienced a flare (defined as loss of LDA,
DAS28-ESR >3.2) were switched to or continued on ETN50
(escape arm), but remainedblinded to the endof the study.Data for
patients from Brazil, Colombia, and Mexico were extracted from
the global study and analyzed.

2.3. Patients

Adult patients with ≥1-year history of active moderate-to-severe
RA disease activity (DAS28-ESR ≥3.2; ≥6 tender joint count
[TJC], and ≥6 swollen joint count [SJC] or ESR ≥28mm/h; and
C-reactive protein [CRP] ≥3.5mg/L), nonresponsive to prior
MTX (≥10mg/wk for ≥12 wks) were included in the study.

2.4. Assessments

The primary endpoint was the proportion of patients maintaining
LDA without flare at week 52. Secondary endpoints included the
2

overall proportion of patients maintaining LDA by DAS28-ESR

<2.6), achieving 20% (ACR20), 50% (ACR50), 70% (ACR70),
and 90% (ACR90) improvement from baseline based on
AmericanCollege ofRheumatology (ACR) criteria, the proportion
of patients achieving normal scores on the Health Activity
Questionnaire-Disability Index (HAQ-DI) at week 52, and change
from baseline for other patient-reported outcome assessments.

2.5. Statistics

Descriptive statistics are presented, mean (standard deviation
[SD]) for continuous data, and n (%) for binary data using last
observation carried forward (LOCF). For patients who experi-
enced a flare, the last pre-rescue observation was used for all
analyses, except where otherwise indicated. No comparative
statistics were performed because the subset of patients included
in this analysis was small, and the statistical analysis would be
underpowered and could be misinterpreted. The full study had
90% power to detect differences of 17% in the primary endpoint
between the ETN50 and PBO groups with 158 subjects per
group. However, with just 34 ETN50 and 27 PBO subjects in the
regions considered in this paper, only large differences could be
shown to be statistically significant, while smaller, yet potentially
clinically meaningful differences would not reach statistical
significance.
3. Results

3.1. Patients

Of the 489 patients enrolled in the global study and treated in
Period 1, 64 were from Latin America with a mean (SD) disease
duration of 6.4 (5.6) years and DAS28-ESR of 6.8 (0.7). Patient
disposition with respect to the primary results is presented in
Fig. 1. Patients randomized to ETN50 (n=34) and PBO (n=27)
had comparable baseline demographic (Table 1) and disease
(Table 2) characteristics. Although the difference was not
statistically significant, more patients in the PBO group
(88.9%) tested positive for anti-cyclic citrullinated protein
antibodies than did patients in the ETN50 group (76.5%).

3.2. Efficacy

In Period 1, 61/64 (95.3%) achieved DAS28-ESR LDA and
entered Period 2. Of these 64 patients, 24 (37.5%) achieved
DAS28-ESR remission. At the end of Period 2, 13/34 (38.2%) in
the ETN50 group and 6/27 (22.2%) in the PBO group remained
in DAS28-ESR LDA at week 52 without experiencing a flare
throughout Period 2 (Fig. 2A).
At the end of Period 2, 32/61 (52.5%) patients maintained

DAS28-ESR LDA using LOCF imputation of data (this includes
patients who experienced a flare during Period 2, were treated
with ETN50, and regained DAS28-ESR LDAby the end of Period
2); 17/34 (50.0%) and 15/27 (55.6%) were in the ETN50 and
PBO groups, respectively. In addition, 6/14 (42.9%) and 4/10
(40.0%) in the ETN50 and PBO groups, respectively, maintained
DAS28-ESR remission (Fig. 2B). In the ETN50 group, 23/34
(67.6%) and 12/26 (46.2%) in the PBO group were in DAS28-
CRP LDA (<3.2) at the end of Period 2 (Fig. 2C).
During Period 2, 41/61 (67.2%) patients experienced a flare

(Table 3) of which 21/34 (61.8%) were in the ETN50 and 20/27
(74.1%) in the PBO groups, respectively. The median (95%
confidence interval [CI]) time to flare was 113 (29.0, not



Figure 1. Patient disposition with respect to primary endpoints. DAS28=Disease Activity Score-28 joints, ESR=erythrocyte sedimentation rate, ETN=
etanercept, LDA= low disease activity, PBO=placebo.

Table 1

Patient characteristics at baseline (Period 1) and randomization (Period 2).

Period 1 Period 2

Parameter
Baseline
(n=64)

ETN50
(n=34)

PBO
(n=27)

Total
(N=61)

Age, mean (SD), y 46.2 (14.0) 44.3 (13.2) 49.0 (14.6) 46.3 (13.9)
Female, n (%) 57 (89.1) 30 (88.2) 24 (88.9) 54 (88.5)
Race, n (%)
White 17 (26.6) 8 (23.5) 7 (25.9) 15 (24.6)
Black 1 (1.6) 1 (2.9) 0 1 (1.6)
Other 46 (71.9) 25 (73.5) 20 (74.1) 45 (73.8)

Symptom duration, mean (SD), y 6.4 (5.6) 6.5 (6.1) 6.4 (5.3) 6.4 (5.7)
Rheumatoid factor positive, n (%) 58 (90.6) 31 (91.2) 25 (92.6) 56 (91.8)
CCP3 antibody positive, n (%) 51 (79.7) 26 (76.5) 24 (88.9) 50 (82.0)
Prior corticosteroids, n (%) 53 (82.8) 29 (85.3) 21 (77.8) 50 (82.0)
Prior DMARDs, n (%) 23 (35.9) 13 (38.2) 8 (29.6) 21 (34.4)
Prior MTX, n (%) 64 (100) 34 (100) 27 (100) 61 (100)
Prior NSAIDs, n (%) 49 (76.6) 27 (79.4) 20 (74.1) 47 (77.0)

CCP= cyclic citrullinated peptide, DMARD=disease-modifying antirheumatic drug, ETN= etanercept, MTX=methotrexate, NSAID=non-steroidal anti-inflammatory drug, PBO=placebo, SD= standard
deviation.
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calculable) days in the ETN50 group and 33 (29.0, 87.0) days in
the PBO group. Of patients experiencing a flare during Period 2,
4/21 (19.0%) receiving ETN50 and 9/20 (45.0%) receiving PBO
were in DAS28-ESR LDA at week 52.
At week 52, a consistently greater proportion of patients in the

ETN50 group than in the PBO group achieved predetermined
efficacy endpoints (Fig. 2) which included ACR20 (85.3% vs
81.5%), ACR50 (73.5% vs 55.6%), ACR70 (52.9% vs 37.0%),
ACR90 (20.6% vs 18.5%), European League Against Rheuma-
tism (EULAR) moderate response (91.2% vs 81.5%), and
EULAR good response (38.2% vs 22.2%). The proportion of
patients achieving a HAQ-DI score �0.5 by the end of Period 2
(Fig. 3) was greater in those receiving ETN50 (21/34; 61.8%)
than in those receiving PBO (10/27; 37.0%). In addition, in the
ETN50 group, the proportion of patients with an improvement
of>0.22 in HAQ-DI score increased slightly from 25/34 (73.5%)
at week 24 to 27/34 (79.4%) at week 52whereas this decreased in
3

the PBO group from 26/27 (96.3%) at week 24 to 22/27 (81.5%)
at week 52.
At week 52, the end of Period 2, there was consistently greater

maintenance of improvement in the ETN50 group than in the
PBO group for various predetermined efficacy and patient-
reported outcome measures (Table 4) including DAS28-ESR (3.4
vs 3.9), DAS28-CRP (2.9 vs 3.2), ESR (28.7 vs 31.9), 28 TJC (3.2
vs 5.2), 28 SJC (2.4 vs 2.5), physician global assessment (1.2 vs
1.9), patient global assessment (2.2 vs 3.3), pain based on visual
analog scale (21.7 vs 27.2), EuroQol-5D health state (82.7 vs
74.4), and work activity impairment (10.0% vs 12.0%).
3.3. Safety

Since the study was not designed for randomization based on
geographic location, the number of patients in this subset analysis
was too small for meaningful characterization of safety

http://www.md-journal.com


Table 2

Patient disease characteristics at baseline (Period 1) and
randomization (Period 2).

Period 1 Period 2

Parameter
Baseline
(n=64)

ETN50
(n=34)

PBO
(n=27)

ESR, mean (SD), mm/h 53.5 (27.6) 18.5 (12.1) 17.9 (14.7)
CRP, mean (SD), mg/mL 18.3 (19.7) 4.5 (3.0) 3.2 (3.3)
DAS28-ESR, mean (SD) 6.8 (0.7) 2.6 (0.6) 2.6 (0.5)
DAS28-CRP, mean (SD) 6.0 (0.8) 2.2 (0.6) 2.2 (0.7)
CDAI, mean (SD) 43.1 (10.4) 4.3 (3.1) 4.6 (4.3)
SDAI, mean (SD) 45.0 (10.7) 4.9 (3.0) 5.0 (4.4)
28 SJC score, mean (SD) 13.0 (5.4) 0.6 (1.0) 0.7 (1.6)
28 TJC score, mean (SD) 16.7 (6.1) 0.8 (1.1) 1.3 (1.8)
HAQ-DI, mean (SD) 1.6 (0.7) 0.5 (0.6) 0.5 (0.6)
PGA, mean (SD) 6.7 (1.5) 0.8 (0.6) 0.7 (0.9)
PtGA, mean (SD) 6.8 (2.2) 2.2 (2.0) 1.8 (1.5)
Patient General Health VAS, mean (SD) 64.8 (19.8) 17.5 (17.9) 13.1 (10.8)
Patient Pain Assessment VAS, mean (SD) 69.0 (18.7) 17.0 (16.9) 14.1 (10.8)

CDAI=Clinical Disease Activity Index’, CRP=C-reactive protein, DAS28=Disease Activity Score-28
joints, ESR= erythrocyte sedimentation rate, ETN= etanercept, HAQ-DI=Health Activity Ques-
tionnaire-Disability Index, PBO=placebo, PGA=Physician’s Global Assessment, PtGA=Patient’s
Global Assessment, SD= standard deviation, SDAI=Simplified Disease Activity Index, SJC= swollen
joint count, TJC= tender joint count, VAS= visual analog scale.
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parameters. In the global study population, during Period 2, 37%
of patients receiving ETN50 and 43% of patients receiving PBO
reported experiencing adverse events. Serious adverse events
(SAEs) were experienced by 1 (1%) and 7 (4%) patients receiving
ETN50 and PBO, respectively. The patient in the ETN50 group
experienced a myocardial infarction that was determined not to
be treatment emergent. In the PBO group, 2 patients reported
severe SAEs: 1 reported severe urinary tract infection and another
reported severe injury due to a road traffic accident. Also in the
PBO group, 5 patients reported moderate SAEs: 1 each of
pneumonia, sinusitis, ulnar fracture, coronary artery disease, and
myopathy.
[12]

Figure 2. Proportion of patients at week 52 remaining in (A) DAS28-ESR LDA,
(B) DAS28-ESR remission, and (C) DAS28-CRP LDA. CRP=C-reactive
protein, DAS28=Disease Activity Score-28 joints, ESR=erythrocyte sedi-
mentation rate, ETN=etanercept, LDA= low disease activity, PBO=placebo.
4. Discussion

The global phase IV study was designed to evaluate the
effectiveness of an ETN-free regimen compared with continuing
ETN50 treatment on the maintenance of LDA in patients with
moderate-to-severe RA who had achieved LDA on 24 weeks of
ETN50 treatment.[12] The study also examined the effectiveness
of an ETN-free regimen compared with continuing ETN50
treatment on the maintenance of remission in patients with
moderate-to-severe RA who had achieved remission on 24 weeks
of ETN50 treatment. Although information based on studies
undertaken in patients from the USA andWestern Europe is quite
prevalent, the same cannot be said for patients from other parts of
the world, including Latin America. This subset analysis was
undertaken to begin to fill this gap on data among patients from
Latin America and to examine whether they differed from the
global study population.
At baseline, the disease characteristics of this subset were

comparable to those in the global study.[12] Like those in the
global study, patients in this subset had long-standing disease
although slightly shorter than in the global study (6.4 vs 8.1
years) and high level of disease activity (DAS28-ESR 6.8 vs 6.4).
In this subset, treatment with ETN50 was very effective, with
95.3% of patients achieving LDA in Period 1. This compared
favorably with the results from the global study, where 67.7% of
4

patients achieved LDA. However, these results need to be
interpreted with caution since the total number of patients is
small (n=64). At present, the underlying cause for this difference
is unknown. It is possible that the difference is random, or it could
be related to ethnicity. These and other possibilities would need
to be investigated in larger studies focusing on this population.
The proportion of patients maintaining DAS28-ESR LDA,

DAS28-CRP LDA, or DAS28-ESR remission at week 52 was
higher in patients receiving ETN50 than in those receiving PBO



Table 3

Proportion of patients in low disease activity at week 52 without
post-flare censoring.

Patient group ETN50 (n=34) n/N (%) PBO (n=27) n/N (%)

Overall 17/34 (50.0) 15/27 (55.6)
Did not flare 13/13 (100) 6/7 (85.7)
Did flare

∗
4/21 (19.0) 9/20 (45.0)

ETN=etanercept, PBO=placebo. Low disease activity according to the Disease Activity Score-28
joints, calculated using the erythrocyte sedimentation rate.
∗
All patients who experienced a flare were administered etanercept rescue treatment.

Figure 3. Proportion of patients achieving various endpoints at week 52. ACR
League Against Rheumatism, HAQ-DI=Health Activity Questionnaire-Disability In

Table 4

Mean (SD) data for efficacy and patient-reported health-related qual

ETN50+MTX±cs
(n=34)

Period 1

Parameter At baseline At week 2

DAS28-ESR 6.9 (0.6) 2.6 (0.6)
DAS28-CRP 6.1 (0.7) 2.2 (0.6)
ESR 56.5 (24.6) 18.5 (12.1
CRP 21.8 (23.4) 4.5 (3.0)
28 TJC 17.0 (5.5) 0.8 (1.1)
28 SJC 12.8 (4.8) 0.6 (1.0)
PGA 6.7 (1.6) 0.8 (0.6)
PtGA 6.8 (2.2) 2.2 (2.0)
Pain VAS 67.7 (20.8) 17.0 (16.9
EQ-5D health state 46.9 (24.3) 86.5 (11.1
EQ-5D utility score 0.3 (0.3) 0.8 (0.2)
WPAI: % time missed due to health 25.6 (28.5) 1.4 (3.5)
WPAI: % impairment while working due to health 58.5 (26.4) 15.0 (16.8
WPAI: % overall work impairment due to health 8.8 (6.7) 1.3 (2.5)
WPAI: % activity impairment due to health 65.6 (24.0) 20.9 (20.9

CRP=C-reactive protein, cs-DMARD= conventional synthetic disease-modifying antirheumatic drug, DAS2
sedimentation rate, ETN= etanercept, MTX=methotrexate, PBO=placebo, PGA=Physician’s Global As
TJC= tender joint count, VAS= visual analog scale, WPAI=Work Productivity and Activity Impairment q
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during Period 2. A higher proportion of patients among those
receiving ETN50 than among those receiving PBO achieved
prespecified efficacy and quality-of-life endpoints at week 52.
Patients who received ETN50 during Period 2 maintained their
response on a spectrum of efficacy and quality-of-life endpoints
from week 24 to week 52 better than those who received PBO.
Although this post-hoc subset analysis of RA patients from Latin
America was not powered for statistical analysis, treatment with
ETN50 appears to result in maintenance of LDA similar to that
observed for the whole study population. These data are also
consistent with previous reports which demonstrated that
although a lower dose of etanercept after achieving LDA or
=American College of Rheumatology, ETN=etanercept, EULAR=European
dex, PBO=placebo.

ity-of-life scores.

DMARDs PBO+MTX±csDMARDs
(n=27)

Period 2 Period 1 Period 2

4 At week 52 At baseline At week 24 At week 52

3.4 (1.4) 6.7 (0.8) 2.6 (0.5) 3.9 (1.3)
2.9 (1.3) 5.9 (0.9) 2.2 (0.7) 3.2 (1.2)

) 28.7 (21.0) 50.0 (31.6) 17.9 (14.7) 31.9 (21.4)
7.7 (11.0) 14.6 (13.8) 3.2 (3.3) 7.4 (11.4)
3.2 (5.1) 16.7 (7.0) 1.3 (1.8) 5.2 (6.3)
2.4 (4.3) 13.6 (6.3) 0.7 (1.6) 2.5 (3.2)
1.2 (1.5) 6.8 (1.4) 0.7 (0.9) 1.9 (1.5)
2.2 (2.1) 6.7 (2.2) 1.8 (1.5) 3.3 (2.0)

) 21.7 (22.7) 70.3 (16.3) 14.1 (10.8) 27.2 (20.5)
) 82.7 (21.5) 46.2 (17.9) 84.6 (10.8) 74.4 (21.1)

0.7 (0.3) 0.4 (0.3) 0.8 (0.2) 0.7 (0.2)
6.4 (7.5) 22.8 (27.6) 9.9 (17.5) 0

) 2.5 (5.0) 42.9 (28.1) 21.4 (24.8) 0
6.0 (7.0) 13.8 (18.2) 5.8 (10.4) 0

) 10.0 (10.0) 67.4 (17.5) 27.4 (19.7) 12.0 (16.4)

8=Disease Activity Score-28 joints, EQ-5D=EuroQol 5-dimensions questionnaire, ESR= erythrocyte
sessment, PtGA=Patient’s Global Assessment, SD= standard deviation, SJC= swollen joint count,
uestionnaire.
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remission could maintain this status, discontinuing treatment
resulted in worsening of disease symptoms.[13–17]

The median time to flare strongly favored patients receiving
ETN50 (113 days) compared with those receiving PBO (33 days)
in Period 2. The proportion of patients experiencing flares in both
treatment groups was similar to that reported for the global
study.[12] The patients enrolled in this study had a long duration
of high disease activity which may have contributed to the
number of patients experiencing flares.
It is unclear why some patients achieving LDA in Period 1 lost

efficacy during Period 2 even though they were receiving ETN50.
To be eligible for randomization and entry into Period 2, patients
needed to have achieved LDA (DAS28-ESR <3.2) at week 24. It
was not necessary for them to exhibit sustained efficacy. As such,
it is possible that because of long disease duration the efficacy
observed at that single time point was lost due to disease
progression. Similarly, it is unclear why some patients receiving
PBO during Period 2 continue to exhibit efficacy. This could be
due to the natural course of the disease or early therapeutic
intervention according to the “window of opportunity”
hypothesis. Further characterizing both of these groups of
patients may help elucidate prognostic factors and disease
mechanisms.[18]

Although statistical analysis could not be performed between
the 2 treatment groups, the higher maintenance of response by
patients in the ETN50 group compared with the PBO group
suggests that continuing ETN50 would be beneficial to patients.
The data reported here are consistent with previous reports in
patients with established RA (>12 months). It is less clear for
patients with early RA (<12 months), since there is a need for
further studies. It bears repeating that caution should be exercised
when interpreting these results due to the small sample size of this
subset. In general, data from a large clinical trial are a more
reliable estimate of treatment effect than those from a subset
analysis.[19] Furthermore, geographical differences among sub-
groups may also be a contributing factor for the results reported
herein.[20] The decision on whether to continue or discontinue
active therapeutic intervention should be made in the best
interests of the patient and left to the treating physician and the
patient. Larger studies that include predictors of sustained
response with an initial anti-TNF treatment regimen and focus on
the needs of the Latin American population may be needed to
elucidate these issues further.
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