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AbstrAct

a higher number of comorbidities [HR: 1.17 (1.05-1.29)] and patients starting treatment from 2007 onwards [HR:1.89 (1.5-2.38)]. On the contrary, receiving
TNFi bDMARD [HR:0.74 (0.57-0.94)] as opposed to
non-TNFi was associated with less discontinuation. Expectedly, the higher the DAS28 during follow-up the
higher the likelihood to discontinue bDMARD
[HR:1.08 (1.06-1.1)]. No other time-varying predictor
was found.
Conclusion: In the Portuguese RA population, maintenance of first-line bDMARD was shown to be relatively high. Inefficacy was the leading cause of discontinuation. Features found to predict drug discontinuation
(e.g. baseline disability) may contribute to inform clinician’s decisions in clinical practice.

Objectives: To assess the discontinuation of first-line
biological treatment and to evaluate the reasons and
predictors thereof in patients with rheumatoid arthritis (RA) from daily clinical practice.
Methods: RA patients registered in the Rheumatic Diseases Portuguese Register (Reuma.pt) starting treatment with biologic DMARDs (bDMARDs) were included in this prospective observational study. The main
outcome was the time to discontinuation (in years) due
to any cause. Discontinuation was defined as a 90-day
discontinuation of treatment or the occurrence of any
switch to another bDMARD during follow-up. Baseline
and time-varying sociodemographic and clinical characteristics were tested as possible predictors of discontinuation using multivariable Cox models.
Results: Of the 1,851 RA patients included in the study,
871 (47%) discontinued their first bDMARD. The median overall persistence of the first bDMARD was 5.5
years and the leading cause of discontinuation was inefficacy [N=476 (55%)], followed by adverse events
[N=262 (30%)], other causes [N=69, (8%)] and unknown causes [N=64 (7%)]. Patients with a higher
HAQ score (more disability) at baseline were more likely to discontinue their first bDMARD [hazard ratio
(HR):1.39 (95% CI: 1.17-1.64)], as were patients with
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INtrODUctION
Rheumatoid arthritis (RA) is a chronic inflammatory
rheumatic disease with an estimated prevalence of 0.7%
in the Portuguese adult population1. It is associated
with progressive joint destruction, leading to significant disability and premature death2,3. The pharmacological treatment of RA is aimed at achieving sustained
remission and halting disease progression4,5. Several
randomized clinical trials (RCT) have demonstrated
that biologic disease-modifying antirheumatic drugs
(bDMARD) are effective in achieving sustained remission and are indicated in patients who responded
inadequately to conventional synthetic DMARDs
(csDMARD)6-8.
Prescription patterns in real-world settings are affected in different ways, including the differential
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characteristic of each bDMARD, disease phenotype
and other clinical aspects, patient preferences and
pharmaco-economic factors9-11. Despite their proved
efficacy in achieving remission or low disease activity,
a significant proportion of bDMARD treated patients
do not achieve these therapeutic targets6,12,13. On the
other hand, bDMARD treatment is associated with
possible adverse events14-16, highlighting the importance of evaluating which patients will benefit the most
from bDMARDs and for how long17.
Drug survival can be interpreted as a composite measure of effectiveness, safety and tolerability18-25. Compared to RCTs, ‘real-world’ (registry-based) observational studies yield relevant data that is easier to
translate to clinical practice as they evaluate data from
large cohorts with usually longer follow-up periods and
include patients that would likely fail to fulfil the stringent inclusion and exclusion criteria of most RCTs26,27.
Previous observational studies9,10,13,18,19,25,28-33 have
found different bDMARD retention rates and investigated predictors of bDMARD discontinuation. Of note,
a gradual increase in drug discontinuation is seen over
time mainly due to inefficacy and adverse events
(AE)26. In a meta-analysis including approximately
200,000 RA patients from different geographic areas34,
factors associated with bDMARD discontinuation were
female gender, concomitant use of csDMARDs and glucocorticoid therapy (due to lack of efficacy). Patients
(and prescribers) from different countries show inherent particularities (and believes) that influence drug prescription patterns, treatment response and ultimately
drug retention26,35. It is then relevant to evaluate predicting factors of biologic drug discontinuation in the
Portuguese RA population, which has not been done
thus far. The aims of this study are to assess the discontinuation of first-line biological treatment in RA patients,
and to evaluate the reasons and predictors thereof.

including RA patients, diagnosed by the treating
rheumatologist, registered in Reuma.pt and starting
treatment with bDMARDs from 2001 until January
2016, including TNF inhibitors (TNFi) (adalimumab,
certolizumab, etanercept, golimumab and infliximab)
and non-TNFi (abatacept, anakinra, rituximab and
tocilizumab). Patients under 18 years of age or with
concomitant inflammatory rheumatic diseases, except
secondary Sjögren’s syndrome, were excluded. The
baseline visit corresponds to the start of the bDMARD
and, thereafter, patients were followed every 6 months.
To handle (to the extent possible) information bias, researchers from each center compared data from the
central register with local medical records and, when
possible, completed missing information in the central
database. This study was conducted according to the
Declaration of Helsinki and the International Guidelines for Ethical Review of Epidemiological Studies and
it was approved by the local ethics committee.
OUtcOme

The outcome of interest was time to discontinuation
(in years) of the first bDMARD due to any cause. Drug
discontinuation was defined as: a) 90-day discontinuation of treatment (except for rituximab: 18 months)37
without a subsequent biological administration; b) the
occurrence of any switch to another biological agent
within 90 days (18 months for rituximab) of the previous administration. Time of exposure was considered
from the beginning of therapy with bDMARD until the
date of the last administration plus twice the half-life
of the specific biologic agent. The reasons for discontinuation were defined and hierarchized (in case more
than one was reported) as: i. adverse event (AE); ii.
lack or loss of efficacy (hereafter referred as inefficacy);
iii. Remission; iv. other causes (pregnancy planning,
surgery, patient decision and death); v. Unknown (no
reason was reported)

metHODs

clINIcAl DAtA

Clinical data was collected by the treating rheumatologists and included, sociodemographic characteristics:
gender, age, education (in years), smoking status (current smoker/non-smoker) and body mass index (BMI),
total number of comorbidities (cardiovascular diseases,
chronic respiratory diseases, psychiatric illness, chronic kidney disease, Diabetes Mellitus and thyroid dysfunction); laboratory markers: C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), rheumatoid factor (RF) and anti-citrullinated protein anti-

stUDy DesIgN AND pOpUlAtION

The Portuguese Rheumatic Diseases Register
(Reuma.pt) includes patients with various rheumatic
and musculoskeletal diseases (RMD), including RA,
from multiple national centers. It was established and
is overseen by the Portuguese Rheumatology Society.
Data is collected using a standardized online protocol
during routine rheumatology clinic visits36. We performed a multicentric, prospective observational study
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with tocilizumab, 59 (3.2%) with rituximab, 15 (0.8%)
with anakinra, 11 (0.6%) with certolizumab and 3
(0.2%) with abatacept. As shown in Table I, patients
discontinuing the first bDMARD (N=871) had higher
baseline HAQ scores (1.54±0.64 vs 1.40±0.65,
p=0.001), DAS28-ESR(4) (5.8±1.3 vs 5.5±1.3;
p<0.01), ESR (mm/h) (39.6±25.9 vs 35.8±25.5;
p<0.05), TJC (11.1±7.6 vs 10.2±7.3; p<0.05), more
comorbidities (0.7±0.9 vs 0.5±0.8, p<0.001), and were
more likely to receive oral glucocorticoids (70.7% vs
66.3%; p<0.05) compared to those that did not discontinue (N=980).

bodies (ACPA) status; RA related variables: age at
diagnosis, the time from diagnosis until treatment initiation (in years), year of bDMARD start (<2007/≥ 2007,
after the first non-TNFi were licensed for the treatment
of RA in Portugal), tender and swollen joint counts
(TJC and SJC, respectively), disease activity score (DAS
28-ESR 4 variables)38, health assessment questionnaire
(HAQ)39, overall pain [visual analogue scale (VAS): 0-10)], patient global and physician global evaluation of
disease activity also measured on a 10 cm VAS; specific
biologic agent administered and concomitant treatment:
csDMARD (yes/no) and oral glucocorticoid therapy
(yes/no). Except for sociodemographic characteristics,
information on all the remaining variables was collected
both at baseline and in each follow-up visit.

DrUg sUrvIvAl AND reAsONs Of
DIscONtINUAtION

The median overall persistence of the first-line
bDMARD was 5.5 years (total time at risk: 6,262 person-years; Figure 1). The most common reasons of discontinuation were inefficacy [N=476 (54.6%)] and AE
[N=262 (30%)]. The reasons for discontinuation are
detailed in Table II. From the 125 patients with known
type of AE, 49 discontinued due to allergic reactions
while infection (N=38) was the second most common
AE. Other reasons included surgery [N=25 (2.9%)],
pregnancy/pregnancy planning [N=7 (0.8%)], remission [N=18 (2.1%)], patient decision [N=14 (1.6%)]
and death (unrelated to therapy) [N=5 (0.6%)]. The
cause of discontinuation was unknown in 64 patients
(7.3%).

stAtIstIcAl ANAlysIs

Time to bDMARD discontinuation was assessed by Kaplan-Meier survival analysis. In case of loss of follow-up patients were censored at the time of the last
recorded bDMARD administration plus twice the half-life of the drug. Multivariable Cox proportional hazards regression (with Efron method to handle tied
events) was used to assess the possible association between different clinical and demographic variables and
bDMARD discontinuation. Two separate models were
built, one assessing baseline variables only and another
assessing both time-fixed and time-varying variables
(i.e. in the ‘time-varying model’, variables that inherently change over time were modeled as such: e.g.
DAS28-ESR4 and csDMARD comedication). Variables
with p-value<0.20 were selected during the univariable analysis. In the multivariable models, variables were
selected if statistically significant (p<0.05) or if clinically relevant (age, gender and year of bDMARD start
were forced to the final models), taking both confounding and collinearity into account. All analyses
were performed in Stata IC version 12 (StataCorp.
2011)

preDIctOrs Of DrUg DIscONtINUAtION

As shown in Table III, in the baseline model, higher
HAQ scores were independently associated with
bDMARD discontinuation during follow-up [hazards
ratio (HR):1.39 (95%CI: 1.17-1.64)]. Also, more
comorbidities at baseline [HR: 1.17 (1.05-1.29)] and
starting bDMARD therapy from 2007 onwards
[HR:1.89 (1.5-2.38)] were independent predictors of
drug discontinuation. On the contrary, receiving TNFi
was associated with less discontinuation than treatment
with non-TNFi [HR:0.74 (0.57-0.94)]. The only time-varying clinical characteristic predicting discontinuation was DAS28, but with a rather small effect size
[HR:1.08 (1.06-1.1)].

resUlts
stUDy pOpUlAtION AND bAselINe
cHArActerIstIcs

In total, 1.851 RA patients were included in the study
[n=1.600 females (86.3%); mean age of 58.8±12.6],
709 (38.3%) were treated with etanercept as first biologic, 371 (20%) with adalimumab, 355 (19.2%) with
infliximab, 172 (9.3%) with golimumab, 156 (8.4%)

DIscUssION
In this large prospective observational study, we have
shown that persistence of first-line bDMARDs amongst
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tAble I. bAselINe cHArActerIstIcs Of tHe eNtIre stUDy pOpUlAtION, cOmpArINg tHOse wHO
DIscONtINUeD tO tHOse wHO DID NOt

Female gender (N; %)
Age (in years; mean ± SD)
Years of education (mean ± SD) (n=1,233)
Current smokers (n; %) (n=1,486)
BMI (kg/m2) (mean ± SD) (n=1,146)
Age at diagnosis (years) (mean ± SD)**
Treatment delay (years)§ (mean ± SD)**
N. of Comorbidities† (mean ± SD) (n=1,512)
RF positive (N; %) (n=1,596)
ACPA positive (N; %) (n=1,278)
Antibody positivity (RF and/or ACPA) (N; %) (n=1,543)
Swollen joint count (28) (mean ± SD) (n=1,219)
Tender joint count (28) (mean ± SD) (n=1,219)
DAS28-ESR(4) (mean ± SD) (n=1,058)
HAQ (mean ± SD) (n=940)
ESR in mm/h (mean ± SD) (n=1,173)
CRP in mg/dL (mean ± SD) (n=1,076)
csDMARDs (N; %)
Oral glucocorticoids (N; %)
bDMARD¥
TNF inhibitors
Non TNF inhibitors

All patients Discontinued Did not discontinue
(N=1,851)
(N=871)
(N=980)
p-value*
1,600 (86.4)
760 (87)
840 (86)
0.333
52.4±12.5
52.2±13.1
52.5±12.0
0.601
7.3±4.5
7.1±4.3
7.5±4.7
0.111
195 (13)
96 (13)
99 (13)
0.897
27.0±4.9
27.0±5.0
26.9±4.7
0.517
44.1±13.3
43.8±13.6
44.4±13.1
0.356
8.2±7.9
8.3±8.0
8.2±7.8
0.865
0.6±0.8
0.7±0.9
0.5±0.8
<0.001
1,198 (75)
588 (76)
610 (74)
0.246
949 (74)
465 (75)
484 (73)
0.381
1,323 (86)
648 (87)
675 (84)
0.223
8.0±5.5
8.2±5.5
7.8±5.5
0.240
10.6±7.5
11.1±7.6
10.2±7.3
0.028
5.6±1.3
5.8±1.3
5.5±1.3
0.006
1.46±0.65
1.57±0.65
1.38±0.64
0.001
37.6±25.8
39.6±25.9
35.8±25.5
0.012
2.2±3.0
2.2±2.8
2.2±3.1
0.983
1,617 (87)
773 (89)
844 (86)
0.090
1,266 (68)
616 (71)
650 (66)
0.042
1618 (87)
233 (13)

769 (88)
102 (12)

849 (87)
131 (13)

<0.001

1.00
0.50

0.75

Portuguese RA patients is relatively high (5.5 years)
when compared with other European RA cohorts13,26,40,41. This fact could possibly be explained by
better therapeutic responses in Portuguese RA patients
due to unknown socioeconomic, demographic or clinical factors, by lower patient expectations or by different
perceptions on treatment targets. Nevertheless, further
research into this topic should be performed, namely
through multinational observational studies, directly
comparing bDMARD discontinuation in different
countries42.
In line with previous studies, inefficacy was the leading cause of discontinuation36. Predictors of increased
likelihood of therapy discontinuation were higher baseline HAQ, higher number of comorbidities, starting
therapy from 2007 onwards, being treated with non-

0.25
0.00

Probability of maintainig therapy

*Independent samples t-tests for continuous variables and Chi-squared test for dichotomous variables**missing data <10%;
†Comorbidities: cardiovascular diseases including arterial hypertension, chronic respiratory diseases, chronic renal disease, psychiatric
diseases, Diabetes Mellitus and thyroid dysfunction §Time from RA diagnosis until treatment initiation ¥ TNF inhibitors: adalimumab,
certolizumab, etanercept, golimumab, infliximab; non TNF inhibitors: abatacept, anakinra, rituximab, tocilizumab. ACPA-anti-citrullinated
protein antibodies; BMI- body mass index; CRP- C-reactive protein; ESR- erythrocyte sedimentation rate; HAQ- health assessment
questionnaire; RA-rheumatoid arthritis; RF- rheumatoid factor; TNF- tumour necrosis factor; SD-standard deviation.
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fIgUre 1. Kaplan-Meier annual persistence estimates for firstline biologic therapy
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before starting therapy may improve persistence.
Receiving treatment with TNFi in comparison with
a non-TNFi was associated with a 26% decrease in the
likelihood of discontinuation. However, this finding
must be interpreted with caution. Of note, and expectedly, there were significantly fewer patients starting a non-TNFi as a first-line therapy than those starting a TNFi and they most likely differ both on
measured and unmeasured factors, making a direct
comparison difficult to interpret (i.e. effect size ‘blurred’
by possible ‘cofounding by indication’). Nonetheless,
the scarce available literature is in-line with our results40.
The time-varying model assesses clinical variables
over time, enabling the identification of factors associated with therapy ceasing during follow-up. This model
allows for the analysis of data otherwise excluded from
the baseline model. For example, baseline DAS28 was
not found to associate with bDMARD discontinuation,
but when analyzed sequentially during follow-up
higher values (i.e. higher disease activity), obviously,
predicted bDMARD discontinuation.
Our study has several strengths but also important
limitations. This was a large prospective observational
study with long follow-up that allowed us to evaluate
the possible association of several sociodemographic
and clinical characteristics and bDMARDs discontinuation, in a ‘real world’ setting which easily translates to
clinical practice. The long study period ranging from
the beginning of TNFi bDMARD use in Portugal to the
era where drugs with multiple modes of action are
availability yields relevant insights to the practicing
clinician. On the other hand, some of our findings (e.g.
the difference between TNFi and non-TNFi as highlighted above) are most likely driven by bias (i.e. prognostic dissimilarity) due to the lack of randomization.
In the setting of our study, i.e. clinical practice, previous experience (and believes) of the treating rheumatologist as well as patients’ expectations, most likely,
largely influence prescription patterns and outcomes.
Finally, as in any other clinical cohort, the amount of
missing data was not negligible. However, to handle
information bias (to the extent possible), researchers
from each center completed (when possible) the central database by reviewing the local clinical records.

tAble II. reAsONs fOr bDmArD
DIscONtINUAtION

Inefficacy
Adverse event
Allergy
Infection
Haematological disturbances*
Abnormal liver function tests
Cancer
Other AE**
Unspecified
Other
Surgery
Remission
Patient decision
Pregnancy/Pregnancy planning
Death (not related to therapy)
Unknown

Discontinued
N=871
476 (54.6%)
262 (30%)
49
38
13
6
4
15
137
69 (7.9%)
25
18
14
7
5
64 (7.3%)

*Leukopenia, neutropenia or anaemia; **Gastrointestinal
disturbances, psoriasis, vasculitis, demyelinating disease,
lupus-like syndrome, cardiovascular diseases.

-TNFi and having higher DAS28 scores during follow-up visits.
An increase in one unit in baseline HAQ is associated with an increased likelihood of therapy discontinuation of 39%. Interestingly, when analyzing this
variable over time, no association was found, suggesting that avoiding disability before, rather than after
bDMARD initiation yields better outcomes. The relationship between baseline HAQ and increased discontinuation was previously described19, 31, but this is the
first study to evaluate this predictor in a large cohort for
a long period of time.
Starting bDMARD therapy from 2007 onwards was
associated with an increase in therapy discontinuation
by 89%, which is not unexpected and probably reflect
the introduction of new therapeutic options with different modes of action for patients not responding adequately to the first-line TNFi35,40,43. Similarly, patients
with higher number of comorbidities at the time of
therapy initiation were at increased risk of bDMARD
discontinuation by 17%, which can be possibly explained by the higher rate of clinical adverse events
leading to discontinuation in this population44. This
suggests that the control of associated comorbidities

cONclUsION
Portuguese RA patients remain on their first-line bio-
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tAble III. preDIctOrs Of fIrst-lINe bDmArD DIscONtINUAtION (mUltIvArIAble ANAlysIs)

Female (ref: male)*
Age (years)*
Current Smoking (ref: non-smoker)*
Start biologic therapy ≥ 2007*
Number of Comorbidities*
TNF inhibitor (ref: non-TNFi)*
Seropositive (RF and/or ACPA) (ref: seronegative)*
Oral glucocorticoids**
Concomitant csDMARD**
HAQ**
Painful joint count**
Swollen joint count**
DAS28**
CRP mg/dL**
ESR mm/h**

Baseline Model
Multivariable analysis
N=824
HR (95% CI)
1.06 (0.78-1.44)
1.00 (0.99-1.01)
‡
1.34 (1.01-1.78)
1.13 (1.01-1.28)
‡
†
‡
†
1.39 (1.17-1.64)
¥
¥
1.09 (1.02-1.17)
¥
‡

Time-Varying Model
Multivariable analysis
N=1,512
HR (95% CI)
1.02 (0.79-1.34)
1.00 (0.99-1.01)
‡
1.89 (1.50-2.38)
1.17 (1.05-1.29)
0.74 (0.57-0.94)
†
‡
†
‡
¥
¥
1.08 (1.06-1.10)
¥
‡

*Baseline variables; **Time-varying variables; †variable not selected during univariable analysis (p>0.20); ‡ Variable not selected during
multivariable analysis (p>0.05); ¥ variable not selected due to collinearity
Other variables not selected during univariable analysis (p>0.20): years of education, body mass index (BMI), age at RA diagnosis, time from
diagnosis until therapy and pain, patient and physician VAS.
HR: hazards ratio; ACPA: anti-citrullinated protein antibodies; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; HAQ: health
assessment questionnaire; RA: rheumatoid arthritis; RF: rheumatoid factor

logic therapy for relatively long periods. However, the
introduction of novel therapeutic options in 2007 decreased this persistence. Patients are at increased risk
of discontinuing first-line bDMARD if they have higher
disability and more comorbidities. This study provides
a detailed view into biologic therapy discontinuation
and it s predictors in the Portuguese RA population,
delivering important information to clinicians in order
to optimize bDMARD use.

2.

3.

AckNOwleDgemeNts
This study received an investigator initiated research grant from
Pfizer®, INSPIIRE Tracking number WI205805

4.

5.
cOrrespONDeNce tO
João Lagoas Gomes
Serviço de Reumatologia, Hospital de Egas Moniz.
Rua da Junqueira 126
1349-019 Lisboa, Portugal
E-mail: joaolagoas@hotmail.com
6.
refereNces
1. Branco JC, Rodrigues AM, Gouveia N, Eusébio M, Ramiro S,
Machado PM et al. Prevalence of rheumatic and musculoskele-

tal diseases and their impact on health related quality of life,
physical function and mental health in Portugal: results from
EpiReumaPt– a national health survey. RMD Open 2016;2:
e000166.
Dadoun S, Zeboulon-Ktorza N, Combescure C, Elhai M, Rozenberg S, Gossec L, Fautrel B. Mortality in rheumatoid arthritis
over the last fifty years: systematic review and meta-analysis. Jt
Bone Spine. 2013; 80:29–33.
Van den Hoek J, Boshuizen HC, Roorda LD, Tijhuis GJ, Nurmohamed MT, van den Bos GA M, Dekker J. Mortality in patients with rheumatoid arthritis: a 15-year prospective cohort
study. Rheumatol Int 2017; 37(4), 487–493.
Van der Heijde D. Remission by imaging in rheumatoid arthritis: should this be the ultimate goal? Ann Rheum Dis 2012;
71(Suppl 2): i89–92.
Kavanaugh A, Fleischmann RM, Emery P, Kupper H, Redden L,
Guerette B, et al. Clinical, functional and radiographic consequences of achieving stable low disease activity and remission
with adalimumab plus methotrexate or methotrexate alone in
early rheumatoid arthritis: 26-week results from the randomised, controlled OPTIMA study. Ann Rheum Dis 2013;
72:64–71.
Smolen JS, Landewé R, Bijlsma J, Burmester G, Chatzidionysiou K, Dougados M, et al. EULAR recommendations for the
management of rheumatoid arthritis with synthetic and biological disease-modifying antirheumatic drugs: 2016 update.

ÓRGÃO OFICIAL DA SOCIEDADE PORTUGUESA DE REUMATOLOGIA
62

gomes Jl et al

Ann Rheum Dis Published Online First: 06 March 2017.
7. Singh JA, Saag KG, Bridges SL Jr, Akl EA, Bannuru RR, Sullivan
MC, et al. 2015 American College of Rheumatology Guideline
for the Treatment of Rheumatoid Arthritis. Arthritis Rheumatol.
2016 Jan;68(1):1-26.
8. Chen YF, Jobanputra P, Barton P, Jowett S, Bryan S, Clark W, et
al. A systematic review of the effectiveness of adalimumab, etanercept and infliximab for the treatment of rheumatoid arthritis
in adults and an economic evaluation of their cost-effectiveness.
Health Technol Assess 2006;10(42).
9. Sakai R, Tanaka M, Nanki T, Watanabe K, Yamazaki H, Koike
R, et al. Drug retention rates and relevant risk factors for drug
discontinuation due to adverse events in rheumatoid arthritis
patients receiving anticytokine therapy with different target
molecules. Ann Rheum Dis. 2012;71(11):1820-1826.
10. Kang JH, Park DJ, Lee JW, Lee KE, Wen L, Kim TJ, et al. Drug
survival rates of tumor necrosis factor inhibitors in patients with
rheumatoid arthritis and ankylosing spondylitis. J Korean Med
Sci. 2014;29(9):1205-1211.
11. Sullivan SD, Alfonso-Cristancho R, Carlson J, Mallya U, Ringold
S. Economic consequences of sequencing biologics in rheumatoid arthritis: a systematic review. J Med Econ. 2013;16(3):391-396.
12. Leffers HC, Østergaard M, Glintborg B, Krogh NS, Foged H,
Tarp U, et al. Efficacy of abatacept and tocilizumab in patients
with rheumatoid arthritis treated in clinical practice: results
from the nationwide Danish DANBIO registry; Ann Rheum Dis
2011;70:1216–1222.
13. M Østergaard, J Unkerskov, L Linde, Krogh NS, Ravn T, Ringsdal VS, et al. Low remission rates but long drug survival in
rheumatoid arthritis patients treated with infliximab or etanercept: results from the nationwide Danish DANBIO database.
Scand J Rheumatol. 2007 Mar-Apr;36(2):151-154.
14. Ramiro S, Sepriano A, Chatzidionysiou K, Nam JL, Smolen JS,
van der Heijde D, et al. Safety of synthetic and biological
DMARDs: a systematic literature review informing the 2016 update of the EULAR recommendations for management of
rheumatoid arthritis. Ann Rheum Dis. 2017 Jun;76(6):1101-1136.
15. Cañete JD, Hernández V, Sanmartí R. Safety profile of biological therapies for treating rheumatoid arthritis, Expert Opin Biol
Ther. 2017 Sep;17(9): 1089-1103.
16. Codreanu C, Damjanov N. Safety of biologics in rheumatoid
arthritis: data from randomized controlled trials and registries.
Biologics 2015 Jan 27;9:1-6.
17. Canhao H, Rodrigues AM, Mourao AF, Martins F, Santos MJ,
Canas-Silva J, et al. Comparative effectiveness and predictors of
response to tumour necrosis factor inhibitor therapies in
rheumatoid arthritis. Rheumatology (Oxford). 2012;51(11):
2020-2026.
18. Du Pan SM, Dehler S, Ciurea A, Ziswiler HR, Gabay C, Finckh
A. Comparison of drug retention rates and causes of drug discontinuation between anti-tumor necrosis factor agents in
rheumatoid arthritis. Arthritis Rheum. 2009;61(5):560-568.
19. Neovius M, Arkema EV, Olsson H, Eriksson JK, Kristensen LE,
Simard JF, et al. Drug survival on TNF inhibitors in patients
with rheumatoid arthritis comparison of adalimumab, etanercept and infliximab. Ann Rheum Dis. 2015 Feb;74(2):354-60.
20. Greenberg JD, Reed G, Decktor D, Harrold L, Furst D, Gibofsky A, et al. A comparative effectiveness study of adalimumab,
etanercept and infliximab in biologically naive and switched

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

rheumatoid arthritis patients: results from the US CORRONA
registry. Ann Rheum Dis 2012, 71, 1134–1142.
Choy EH, Smith C, Dore CJ, Scott DL. A meta-analysis of the
efficacy and toxicity of combining disease-modifying antirheumatic drugs in rheumatoid arthritis based on patient withdrawal. Rheumatology (Oxford) 44, 1414–1412.
Geborek P, Crnkic M, Petersson IF, Saxne T. Etanercept, infliximab, and leflunomide in established rheumatoid arthritis:
clinical experience using a structured follow up programme in
southern Sweden. Ann Rheum Dis 2002 61(9):793–798.
Hetland ML, Christensen IJ, Tarp U, et al. Direct comparison of
treatment responses, remission rates, and drug adherence in patients with rheumatoid arthritis treated with adalimumab, etanercept, or infliximab: results from eight years of surveillance of
clinical practice in the nationwide Danish DANBIO registry.
Arthritis Rheum. 2010 Jan;62(1):22-32.
Salaffi F, Carotti M, Di Carlo M, Farah S. Adherence to anti-tumor necrosis factor therapy administered subcutaneously and
associated factors in patients with rheumatoid arthritis. J Clin
Rheumatol. 2015 Dec;21(8):419-425.
Jones G, Hall S, Bird P, Littlejohn G. A retrospective review of
the persistence on bDMARDs prescribed for the treatment of
rheumatoid arthritis in the Australian population. Int J Rheum
Dis. 2017 Dec 5.
Arora A, Mahajan A, Spurden D, Boyd H, Porter D. Long-Term
Drug Survival of TNF Inhibitor Therapy in RA Patients: A Systematic Review of European National Drug Registers. Int J
Rheumatol. 2013;2013:764518.
Pincus T, Stein CM. Why randomized controlled clinical trials
do not depict accurately long-term outcomes in rheumatoid
arthritis: some explanations and suggestions for future studies.
Clin Exp Rheumatol. 1997;15(Suppl 17):S27–38.
Martinez-Santana V, Gonzalez-Sarmiento E, Calleja-Hernandez
M, Sanchez-Sanchez T. Comparison of drug survival rates for tumor necrosis factor antagonists in rheumatoid arthritis. Patient
Prefer Adherence. 2013 Jul 29;7:719-727.
Ogale S, Hitraya E, Henk HJ. Patterns of biologic agent utilization among patients with rheumatoid arthritis: a retrospective
cohort study. BMC Musculoskelet Disord. 2011 Sep 19;12:204.
Esposti DL, Favalli EG, Sangiorgi D, et al. Persistence, switch
rates, drug consumption and costs of biological treatment of
rheumatoid arthritis: an observational study in Italy. Clinicoecon
Outcomes Res. 2016 Dec 21; 9:9-17.
Iannone F, Santo L, Anelli MG, Bucci R, Semeraro A, Quarta L,
et al. Golimumab in real-life settings: 2 Years drug survival and
predictors of clinical outcomes in rheumatoid arthritis, spondyloarthritis, and psoriatic arthritis. Semin Arthritis Rheum. 2017
Aug;47(1):108-114.
Lyu R, Govoni M, Ding Q, Black CM, Kachroo S, Fan T, et al.
Treatment persistence among patients with rheumatoid disease
(RA, AS, PsA) treated with subcutaneous biologics in Germany.
Rheumatol Int. 2016 Jan;36(1):143-153.
Machado MA, Moura CS, Ferré F, Bernatsky S, Rahme E, Acurcio Fde A. Treatment persistence in patients with rheumatoid
arthritis and ankylosing spondylitis. Rev Saude Publica. 2016
Aug 22;50:50.
Souto A, Maneiro JR, Gómez-Reino JJ. Rate of discontinuation
and drug survival of biologic therapies in rheumatoid arthritis:
a systematic review and meta-analysis of drug registries and
health care databases. Rheumatology (Oxford). 2016 Mar;55(3):
523-534.

ÓRGÃO OFICIAL DA SOCIEDADE PORTUGUESA DE REUMATOLOGIA
63

Predictors and causes of first-line biologic agent discontinuation in rheumatoid arthritis: data from reuma.Pt

41 Frazier-Mironer A, Dougados M, Mariette X, Cantagrel A, Deschamps V, Flipo RM, et al. Retention rates of adalimumab, etanercept and infliximab as first and second-line biotherapy in patients with rheumatoid arthritis in daily practice. Joint Bone
Spine. 2014 Jul;81(4):352-359.
42. Kazuki Y, Radner H, Kavanaugh A, Sung YK, Bae SC, Kishimoto M, et al. Use of Data from Multiple Registries in Studying Biologic Discontinuation: Challenges and Opportunities. Clin Exp
Rheumatol. 2013 Jul-Aug; 31(4 Suppl 78): S28–S32.
43. Sepriano A, Ramiro S, van der Heijde D, Ávila-Ribeiro P, Fonseca R, Borges J, et al. Effect of Comedication With Conventional Synthetic Disease-Modifying Antirheumatic Drugs on Retention of Tumor Necrosis Factor Inhibitors in Patients With
Spondyloarthritis: A Prospective Cohort Study. Arthritis
Rheumatol. 2016 Nov;68(11):2671-2679.
44. Markenson JA, Gibofsky A, Palmer WR, Keystone EC, Schiff
MH, Feng J, et al. Persistence with anti-tumor necrosis factor
therapies in patients with rheumatoid arthritis: observations
from the RADIUS registry. J Rheumatol. 2011 Jul;38(7):1273-1281.

35. Gómez-Reino JJ, Rodríguez-Lozano C, Campos-Fernández C,
Montoro M, Descalzo MÁ, Carmona L. Change in the discontinuation pattern of tumour necrosis factor antagonists in
rheumatoid arthritis over 10 years: data from the Spanish registry BIOBADASER 2.0. Ann Rheum Dis. 2012 Mar;71(3):382-385.
36. Canhão H, Faustino A, Martins F, Fonseca JE. Rheumatic Diseases Portuguese Register Board Coordination, Portuguese Society of Rheumatology. Reuma.pt - the rheumatic diseases portuguese register. Acta Reumatol Port. 2011 Jan-Mar;36(1):45-56.
37. Cohen MD, Keystone E. Rituximab for Rheumatoid Arthritis.
Rheumatol Ther. 2015 Dec; 2(2): 99–111.
38. Prevoo ML, van 't Hof MA, Kuper HH, van Leeuwen MA, van
de Putte LB, van Riel PL. Modified disease activity scores that
include twenty-eight-joint counts. Development and validation
in a prospective longitudinal study of patients with rheumatoid
arthritis. Arthritis Rheum. 1995 Jan;38(1):44-48.
39. Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient outcome in arthritis. Arthritis Rheum. 1980 Feb;23(2):
137-145.
40. Ramiro S, Landewé R, van der Heijde D, Harrison D, Collier D,
Michaud K. Discontinuation rates of biologics in patients with
rheumatoid arthritis: are TNF inhibitors different from nonTNF
inhibitors? RMD Open 2015;1:e000155.

ÓRGÃO OFICIAL DA SOCIEDADE PORTUGUESA DE REUMATOLOGIA
64

