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tence rate was estimated by the Kaplan-Meier analysis.
Cox proportional hazard model approach was used to
evaluate predictive factors of persistence, response and
remission.
Results: A total of 109 patients were enrolled in the
study: 94 (86.2%) female, mean age 55.5±13.2 years,
mean age at diagnosis 45.5±13.5 years, mean age at be-
ginning of treatment with biologic agents 53.1±13.1
years; 78.1% positive for serum rheumatoid factor. All
patients were biologic-naïve and had active disease,
des pite previous treatment with conventional  disease-
-modifying antirheumatic drugs (DMARDs). At the
time of this analysis, 93 patients had a follow-up time
of at least 52 weeks (i.e. started treatment before August
2014). Of this group, 38.3% achieved clinical remis-
sion, 91.9% functional response and 35.2% functio nal
remission, over 52 weeks. Treatment persistence was
75.3% at 1 year. Disease activity indices were all statis-
tically significantly lower at 12, 24 and 52 weeks when
compared to baseline. Older age at diagnosis was
associa ted to a lower probability of clinical remission 
(HR= 0.96, p= 0.031) whereas higher C-reactive pro-
tein baseline levels were associa ted with a lower pro -
bability of functional response (HR= 0.54; p= 0.026). 
Conclusions: Golimumab 50 mg + MTX showed ef-
fectiveness in the treatment of patients with active RA,
in accordance to what previously observed in clinical
trials. A consistent and significant decrease in RA disea -
se activity through 52 weeks of treatment and a signifi -
cant functional improvement were observed, as well as
a high persistence on treatment.

Keywords: Rheumatoid arthritis; Golimumab; Effec-
tiveness; Treatment persistence; Real-life data; Rheuma -
tic Diseases Portuguese Register (Reuma.pt).
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ABSTRACT 

Objectives: To assess the effectiveness of subcutaneous
golimumab 50 mg/monthly combined with metho -
trexate (SC GLM + MTX) over 52 weeks of treatment,
in biologic-naïve RA patients, in a multicentre nation-
wide cohort from the Rheumatic Diseases Portuguese
Register (Reuma.pt). 
Methods: Data for this observational study was col-
lected  from March 2011 to August 2015. Disease ac-
tivity (DAS28), functional capacity (HAQ) and patient
global disease assessment (PGDA) were measured at
baseline and weeks 12, 24 and 52 of treatment. The
primary objective was clinical remission over 52 weeks
(1 year) and secondary objectives were: functional res -
ponse and functional remission over 52 weeks, varia-
tion of individual components of DAS over time and
treatment persistence at week 52. Comparison between
baseline variables of subjects with and without clinical
remission was performed. The SC GLM + MTX persis-
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inTRODuCTiOn

Rheumatoid arthritis (RA) is a chronic inflammatory
immune-mediated disease that, if inadequately trea -
ted, can lead to permanent joint damage and deformi-
ty associated with substantial disability and reduced
quality of life. The current primary target for treatment
of RA should be a state of clinical remission, defined
as the absence of signs and symptoms of inflammato-
ry disease activity. While remission should be a clear
target, low-disease activity may be an acceptable al-
ternative therapeutic goal, particularly in long-stand-
ing disease1. 

Biologic disease-modifying antirheumatic drugs
(bDMARDs), and tumour necrosis factor antagonists
(anti-TNFs) in particular, have dramatically changed
RA treatment. The benefits of using these agents ear -
lier in the disease have been recognized and guidelines
as well as clinical practice have been adjusted follow-
ing emerging evidence2-4.

Golimumab (GLM) is a fully human anti-TNF mo -
no clonal antibody administered subcutaneously (SC)
once a month and is available in Portugal since 2010.
The use of GLM combined with methotrexate (MTX)
in patients with active RA despite methotrexate thera-
py was shown to significantly reduce the signs and
symptoms of RA and improve physical function5. In
the clinical trial setting, data has been collected regar -
ding GLM efficacy and safety for the treatment of 
RA6-12 but data on its effectiveness in real-life practice
is still limited. Therefore, patient registries are becom-
ing an increasingly important source of knowledge, as
they provide valuable information to assess routine
mana gement of the disease and can be used to validate
the results obtained during trials and generate epi-
demiological data. 

In Portugal, it is estimated that 63,198 citizens have
a diagnosis of RA13. The general objective of this study
was to assess the effectiveness of SC GLM 50 mg/
/monthly combined with MTX through 52 weeks of
treatment, in biologic-naïve RA patients, in a multicen -
tre nationwide cohort from the Rheumatic Diseases
Portuguese Register (Reuma.pt). The primary objecti -
ve was to evaluate, over 52 weeks, the proportion of
patients achieving clinical remission. The secondary
objectives were: a) to estimate treatment persistence at
52 weeks; b) to evaluate the proportion  of patients
achieving functional response  and functional remis-
sion over 52 weeks; and c) to calculate the variation of
the individual components of DAS 28 [number of

swollen joints (SJC), number of tender joints (TJC),
Patient Global Disease Activity (PGDA) and erythrocy -
te sedimentation rate (ESR)] between baseline and
week 12, 24 and 52. Predictive factors of clinical re-
mission, functional response, functional remission and
treatment persistence were investigated.

METHODS

STuDy DESign AnD PATiEnTS

This was an observational study with a retrospective
analysis of data of patients in treatment with SC GLM
50 mg/monthly combined with MTX, listed in
Reuma.pt. The Reuma.pt is the nationwide clinical re -
gister in Portugal. It was developed by the Portuguese
Society of Rheumatology (SPR), established in 2008
and is used in daily clinical practice by almost all
Rheumatology centres in Portugal14. The ultimate goal
is to re gister all patients in Portugal with rheumatic
diseases and to follow them up to determine treatment
efficacy and safety and to a better knowledge of long-
-term co-morbidities. 

The Reuma.pt Scientific Board Coordination gave
authorization for the data of interest to be used in this
study and the study was approved by the Lisbon Aca-
demic Medical Centre Ethics Committee.

The study was conducted in a cohort of biologic-
naïve patients aged ≥18 years with active RA, despite
previous treatment with conventional DMARDs (no
limit in the number of previous conventional
DMARDs), who started SC GLM 50 mg monthly com-
bined with MTX between March 2011 and August
2015. To be included, each participant must have had
a clinical diagnosis of RA according to the Rheumato -
logist and meet the criteria described in the Portuguese
guidelines for the use of biological agents in RA15. All
patients provided written consent as part of their en-
rolment in Reuma.pt and all data was anonymized.

EvAluATiOn Of EffECTivEnESS AnD 

TREATMEnT PERSiSTEnCE

GLM effectiveness was evaluated through the follow-
ing parameters: proportion of patients achie ving clini -
cal remission over 52 weeks [defined by having the
composite disease activity score using the 28 tender
and swollen joint counts (DAS28-ESR) < 2.6]; per-
centage of patients achieving functional response over
52 weeks [delta Health Assessment Questionnai re
(ΔHAQ) = HAQbaseline – HAQweek 12, 24 or 52 >
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0.22]; percentage of patients achieving functional re-
mission through week 52 (HAQ <0.5 at any point
through 52 weeks); difference of the individual com-
ponents of DAS28-ESR swollen joint counts (SJC), 
tender joint counts (TJC), PGDA and ESR) between
baseline and weeks 12, 24 and 52. For clinical re -
mission, functional response, functional remission 
over 52 weeks and treatment persistence at week 52,
only patients with a follow-up time of at least 52 weeks,
i.e., patients who were indexed prior to August 2014,
were considered. For comparison with PGDA, physi-
cian global disease assessment (PhGDA) was also eva -
luated.

The window of time allowed for measurements were
as follows. Baseline: up to 15 days after starting treat-
ment; 12 weeks: 45 days before and after week 12; 24
weeks: 45 days before and 90 days after week 24; 52
weeks: 90 days before and 90 days after week 52.

The proportion of patients that achieved a specified
clinical condition (clinical remission, clinical response,
etc.) at a defined time point (12, 24 or 52 weeks) was cal-
culated considering the patients who had reached that
condition at that time point only (window of time
consi dered for each time point). The proportion over 52
weeks includes all the patients who had achieved the
specified condition during that period: at one specific
time point (at week 12, week 24 or week 52), at two of
them; or at the three all-time points.

Treatment persistence was evaluated as the time in
treatment with SC GLM in combination with MTX
from initiation to discontinuation. By definition, per-
sistence is reported as a continuous variable in terms of
days for which therapy was administered16. Treatment
discontinuation is defined as the first occurrence of ei-
ther one of the following events: 1) End of treatment -
90-day continuous gap of treatment without a subse-
quent biological treatment; 2) Switch of treatment -
first occurrence of any switch to another biological
agent within 90 days of the end of treatment of the in-
dex biological (SC GLM in combination with MTX).
Temporary stops of < 90 days (which may occur for
surgery or certain adverse events), after which the pa-
tients restarted the same biological agent, were coun -
ted as continuous use of the drug17. The 90-day cut-off
to define treatment persistence was also used in the
metho dology applied to other registries, such as the
British Society of Rheumatology Biologics Registry17.
Patients were censored at last data collection date (Au-
gust 2015) or the last date in current Reuma.pt dataset,
whiche ver came first.

STATiSTiCAl AnAlySiS 

Statistical analyses were performed using the software
Stata IC version 1218. Significance level for all analyses
was set at 0.05.

Descriptive statistics was used for clinical remission,
functional remission and response, SJC, TJC, PGDA,
PhGDA and ESR. For qualitative data, absolute and re -
lative frequencies are presented. Proportions are based
on the total number of subjects with non-missing va -
lues unless specified otherwise. Mean values are
presen ted and not median because of the small sample
size.

For comparison between baseline characteristics of
subjects with and without remission, two-sample test
of proportions and Wilcoxon-Mann-Whitney test were
used. Comparisons within subjects at baseline and af-
ter treatment were performed with Wilcoxon’s
matched-pairs signed-rank test. Stuart-Maxwell test
was used for comparison of DAS28-ESR subgroups.
The use of non-parametric tests is justified by the de-
crease in sample size, due to the comparison within
subjects.

The persistence on SC GLM therapy (in combination
with MTX) was estimated by Kaplan-Meier analysis.
The Cox proportional hazard model was used to eva -
luate the effect of baseline patient characteristics on
treatment persistence. The hazard ratio of a covariate
was calculated by the exponential of the respectively es-
timated Cox proportional hazard regression coefficient.
The median time of treatment persistence adjusted by
covariates was estimated as the shortest time at which
the estimated survival function is less or equal to 0.05.
The estimated survival function is defined by the sur-
vival function at baseline to the power of the expo-
nential of linear predictor of the Cox proportional ha -
zard model. All the covariates included in the model
were time-fixed at baseline. Cox proportional hazard
model approach was also used to investigate predictive
factors of clinical remission, functional response and
functional remission, in order to consider the time un-
til the response or remission. Missing data was never
imputed.

RESulTS

PATiEnTS

A total of 109 patients were enrolled in the study. Table I
shows the baseline characteristics. From these, 93 had
a follow-up time of at least 52 weeks (i.e. started treat-
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ment before August 2014). At baseline, all patients had
a DAS28-ESR ≥ 3.2, except one (DAS-28-ESR of 2.67).
The mean DAS28-ESR was 5.41±1.17 and the mean
HAQ was 1.43±0.63. 

Over 52 weeks of treatment, an overall decrease in
RA activity index (DAS28-ESR) was observed, which
was particularly marked during the first 12 weeks of
treatment. Mean DAS28-ESR decreased from 5.4 (high
activity) at baseline to 3.2 (low activity) at week 52 of
treatment, and mean HAQ decreased from 1.43 (mode -
rate disability) to 0.91 (mild disability). A statistically
significant decrease was observed in all common RA
indices from baseline to week 12, week 24 and week
52 (Table II).

CliniCAl REMiSSiOn 

Of the 60 subjects with at least 52 weeks of treatment
and with information regarding DAS28, 23 (38.3%)
achieved clinical remission, at least in a single time
point over 52 weeks. The proportion of patients in re-

mission increased over time: 20% of patients at 12
weeks, 25.8% of patients at week 24 and 30.4% of pa-
tients at week 52. Conversely, the percentage of pa-
tients with moderate and high activity disease declined
(Fi gure 1). Comparison of baseline cha racteristics be-
tween patients with and without remission at 52 weeks
of treatment did not show any statistically significant
difference (data not shown).

funCTiOnAl RESPOnSE AnD funCTiOnAl 

REMiSSiOn

Of the 37 subjects with at least 52 weeks of follow-up
and with information regarding HAQ, 34 (91.9%)
achie ved functional response (ΔHAQ >0.22). Functio -
nal remission (HAQ<0.5) was achieved by 19
(35.2%) of the 54 subjects with a follow-up of at least
52 weeks and HAQ information.

vARiATiOn Of THE inDiviDuAl COMPOnEnTS Of

DAS28

Regarding the components of DAS28 (SJC, TJC, PGDA
and ESR), the values decreased over time and at weeks
12, 24 and 52 were all statistical significantly lower
than at baseline (Table II). PGDA was always higher
than PhGDA, although a similar decreasing trend was
observed.

TREATMEnT PERSiSTEnCE

Treatment persistence was 75.3% for individuals with
at least 52 weeks of follow-up (Figure 2). In the first
year of treatment, 23 patients stopped treatment or
were lost to follow-up. For the first 12 weeks, 3 pa-
tients stopped treatment or were lost to follow-up, and
for the first 24 weeks of treatment, 12 patients stopped
treatment or were lost to follow-up. Discontinuation
(23/96 patients) was due to: inefficacy (15 patients),
serious adverse events (2), surgery (1), and other rea-
sons (5).

PREDiCTivE fACTORS

Cox regression revealed age at diagnosis as an impor-
tant factor for clinical remission: an increase of 1 year
in age at diagnosis will decrease by 4% the rate of clini -
cal remission (HR=0.96, p=0.031). For functional
remis sion, CRP levels seem to have a relevant role
(HR=0.54; p=0.026): an increase in one unit of CRP
will decrease by 46% the rate of functional remission.
For treatment persistence no variables were identified
since the model was considered not statistically signifi -
cant (p>0.05) (Table III).

TABlE i. BASElinE PATiEnTS CHARACTERiSTiCS

Total N
Female 109 94 (86.2%)
Age mean (sd) 109 55.5 (13.2)  
Age of RA diagnosis mean (sd) 103 45.5 (13.5)  
Age of starting biologics 
mean (sd) 109 53.1 (13.1) 

Rheumatoid factor positive 96 75 (78.1%)
Anti-CCP positive 96 63 (65.6%)
Body Mass Index (kg/m2) 49 25.98 (3.8)
mean (sd)

Concomitant medication
Convencional DMARDs 109 109 (100%)
NSAIDs 69 46 (66.7%)
Glucocorticoids 92 85 (92.4%)

Smoking habits 97
Current smoker 18 (18.6%)
Past smoker 7 (7.2%)

Comorbidities 82
High blood pressure 25 (30.5%)
Diabetes 8 (9.8%)
Thyroid disease 8 (9.8%)
Sjögren's syndrome 6 (7.3%)
Hyperlipidemia 16 (19.5%)
Cardiovascular diseases 1 (1.2%)
Other 18 (22.0%)
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DiSCuSSiOn

The baseline characteristics of this RA cohort
are similar to those reported in other national
European biologics registries, namely the Spa -
nish registry Biobada ser19, the Swedish Biolo -
gics Registry20 and the Danish Danbio registry21.

The proportion of patients achieving clinical
remission over 52 weeks was 38.3% and at
week 52 was 30.4%. These values are similar to
the one observed in the Golimumab clinical tri-
al GO-FORWARD: 36.8% for the 50 mg+MTX
group at week 525. Similar values were found
in the Danbio registry for clinical remission
with other anti-TNFs: 27% for infliximab, 33%
for etanercept and 39% for adalimumab22. In
the British registry BSRBR23 17.4% and 23.5%
were described for 2008 and 2007, respective-
ly (pooled data of patients in infliximab, ada -
limumab and etanercept), however, in this re -
gistry, mean DAS28 at baseline was above 6,
meaning that patients had a more active disea -
se before initiating treatment with anti-TNFs.
Also in the GO-FORWARD study5, 48.5% of
patients receiving GLM 50 mg + MTX achieved
low disease activity (DAS28 ≤3.2) at week 52.
In this study, a similar value was obtained:
52.1% at week 52. These data show good
agreement between clinical trial and clinical
practice settings.

Consistent with DAS28 improvement, all the
individual components of DAS28 also im-
proved, as expected. A clear difference between
PGDA and PhGDA was observed. The trend of
disease assessment over time was the same, but
patient values were always hi gher than physi-
cian’s. This discrepancy has been previously re-
ported in several studies and pathologies24-26 and
may be due to different drivers of assessment:
the drivers of patients are the pain and functional
incapacity, whereas the drivers of physicians are
joint counts and acute phase reactants26.

The decrease of disease activity was followed
by an important functional improvement: over
52 weeks, 91.9% of patients achieved functio nal
res ponse and 35.2% achieved functional remis-
sion, suggesting that a relevant number of pa-
tients hardly had any difficulties in daily activi-
ties at week 52 of treatment with GLM+MTX. 

Regarding physical function, it is now in-
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plained by the fact that an early diagnosis allows an
early disease control, preventing the progression of the
disease. Moreover, the inflammation biomarker CRP
was associated to functional remission: an increase in
baseline CRP levels seems to decrease the probability
of functional remission. 

In a recent study about prediction of remission and
low disease activity in conventional DMARD-refracto-
ry patients with RA treated with GLM28, a greater like-
lihood of low di sease activity and remission was asso-
ciated with being male; younger age; lower HAQ, ESR
(or CRP) and TJC (or SJC) scores; and absence of co-
morbidities. Age at diag nosis was not considered in this
study28. In a diffe rent study, from the Danish Registry,
older age, low functional status, and concomitant pre -
dnisolone treatment were negative predictors of a clini -
cal response and remission22. However, predictive fac-
tors are far from being consensual: younger patients, for
instance, were found to have better clinical outcomes
in several studies29-31 but, conversely, no association
with age and clinical response was found in other stu -
dies32,33.Golimumab SC 50 mg + MTX persistence rate
was 75.3% at week 52. This value is in accordance with
a recent systematic review and meta-analysis of drug
registries and health care databases that showed a dis-
continuation rate of TNF inhibitors at 1 year between
18% and 27%34 but is numerically higher than the per-
sistence described in other studies of GLM: in a study

creasingly accepted that functional remission may not
be an achievable target for many patients, as only part of
their disability is reversible. The probability of response
in functional scores decreases from ∼60% in early disease
to ∼30% in established disease reflecting chronic dama -
ge27. Distinction was beyond the scope of our study. 

Age at diagnosis was identified as an important fac-
tor for clinical remission in this cohort, suggesting that
the earlier the diagnosis, the better the prognosis, with
higher probability of clinical remission. This can be ex-
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figuRE 1. Proportion of patients achieving clinical remission (DAS28-ESR <2.6), low disease activity (DAS28-ESR ≥2.6 and ≤3.2)
and moderate/high disease activity (>3.2) over time. Number of patients with DAS28-ESR information at baseline, week 12, week 24
and week 52, respectively: n=74, n=55, n=66, n=46
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figuRE 2. Kaplan-Meier survival curve for patients in 
treatment with golimumab with a follow-up time of 
≥ 52 weeks (n= 93)
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using Canadian claims data, the 12-month GLM sur-
vival rate was 66% in biologic naïve RA patients35 and
in an Ita lian multicentre observational cohort, the per-
sistence rate in RA patients through 1 year was 63%36.
Among RA patients newly initiating subcutaneous bio -
logic agents in Germany (Disease Analyzer Patient
Database), persistence at 12 months was 51.9%37. Data
from a Swedish registry38 with patients with immune-
media ted rheumatic diseases (ankylosing spondylitis,
psoria tic arthritis and RA, total N= 4903) newly trea -
ted with anti-TNFs showed a survival probability of
58% (95%CI: 55-62%) at 1 year. In this last study, pair-
wise comparisons revealed that, after one year of treat-
ment, GLM had significantly higher persistence than
Adalimumab and Etanercept. The variable results in
GLM persistence rates previously mentioned may be
justified by differences in measures of persistence
and/or data sources: in administrative databases, per-
sistence is defined in terms of prescription refills,
whereas the data from clinical registries rely on physi-
cian-reported data. 

The length of time that patients remain on anti-
-rheumatic therapy is an important measure of effec-
tiveness since length of time on therapy is a composite
measure that accounts for sustained, positive thera-
peutic benefit as well as negative therapeutic benefit
(e.g. adverse reactions, unacceptable costs and loss of
efficacy)39. A high persistence rate can thus be indi-
rectly linked to a favourable benefit/risk profile. In the
reference clinical trial GO-FORWARD, to week 52,

only 5.6% discontinued treatment. This difference is
expected since in clinical trials there is a tight control
of the patient and the medication and trials mostly ex-
clude patients with a long duration of disease, very se-
vere and very mild disease, multiple previous conven-
tional DMARDs, high doses of corticosteroids,
pro blems with compliance and co-morbidities39.

The limitations of this work include the small sam-
ple size of the overall cohort and comparison groups
and, also, the substantial missing data that limited the
use of multivariate models and stratified analyses. Cox
regression analysis for hazard ratios, for instance, was
only performed for a very limited number of variables.
Another drawback was that information concerning
corticosteroid and other concomitant medication was
only available at baseline, meaning that conclusions on
concomitant medication tapering and discontinuation
over GLM treatment could not be drawn. Another limi -
tation concerns the decision to report an adverse event,
which is up to the treating physician, and not con-
trolled as in a clinical trial. Still, registries provide cru-
cial information about effectiveness of therapies admi -
nistered in daily routine conditions and may support
the results from clinical trials, where patients are trea -
ted in highly specialized centres per protocol. 

COnCluSiOn

To conclude, the results obtained support that goli-

TABlE iii. COx REgRESSiOn fOR CliniCAl REMiSSiOn, funCTiOnAl REMiSSiOn AnD TREATMEnT 

PERSiSTEnCE, wiTH EfROn METHOD fOR TiES wiTH ROBuST ESTiMATES Of vARiAnCE

Model 
Variable Hazard ratio p-value 95% CI p-value

Clinical
Age at diagnosis 0.96 0.031 [0.93; 1.00]

remission
CRP 0.96 0.764 [0.76; 1.22] 
Rheumatoid factor 0.68 0.479 [0.27; 1.72] 0.0173
Female 0.82 0.845 [0.13; 5.48]

Functional Age at diagnosis 0.99 0.577 [0.94; 1.04]
remission CRP 0.54 0.026 [0.32; 0.93]

ESR 1.00 0.917 [0.97; 1.03] 0.0363
Female 0.34 0.021 [0.13; 0.85]

Treatment Age of beginning treatment with biologics 0.98 0.355 [0.95; 1.02]
persistence (golimumab)

Years of disease until treatment with biologics 1.00 0.977 [0.93; 1.08] 0.0950
(golimumab)

Only patients with a follow-up ≥ 52 weeks and available data were considered. CRP, C reactive protein; ESR, erythrocyte sedimentation rate.
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mumab is effective: a consistent and significant de-
crease in RA disease activity through 52 weeks of treat-
ment and a significant functional improvement were
observed, as well as a high persistence on treatment.  In
terms of efficacy, these results, from clinical practice, are
very similar to what has been previously established in
clinical trials. Undoubtedly, Reuma.pt is a remarkable
epidemiological tool, and due to the continuous en-
rolment of new patients, more powerful and accurate
measurements will be possible in the near future.
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