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Abstract
To describe the clinical and therapeutic management of rheumatoid arthritis (RA) patients with biological disease-modifying 
antirheumatic drugs (bDMARDs), alone or in combination with conventional synthetic DMARDs (csDMARDs), as well 
as analysing changes over time in bDMARD use. An observational, retrospective, multicentre study was conducted in the 
rheumatology departments of 10 public Spanish hospitals. Patients with RA treated with bDMARDs at baseline who had 
medical records available in the data collection period 2013–2016 were included. All visits to rheumatology departments 
recording any type of bDMARD modification (dose, etc.) were collected. Clinical characteristics, concomitant treatment, 
resource use, work productivity and quality of life (QoL) were recorded. 128 patients were included: 81 received first-line 
bDMARD treatment, 28 second-line bDMARD treatment and 19 received third or later lines. Mean study follow-up was 
4.1 years. Assessment of DAS28 was available in 54.6% of visits. At baseline, 48.7% of patients had moderate–high disease 
activity. At final observation, 69.5% of patients continued with the first bDMARD. Tumour necrosis factor blockers were 
administered to 85.2% of patients in first line, 45.7% in second line and 18.1% in third or later lines. At final observation, 
80.2% of patients still felt pain/discomfort. As expected, those with higher disease activity had higher loss of work produc-
tivity and lower QoL, as assessed by DAS28, than patients with lower disease activity. Drugs represented 82.6% of the total 
cost. In this Spanish cohort of 128 patients, most patients remained on the first prescribed bDMARD, despite remaining 
signs and symptoms.
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Introduction

Rheumatoid arthritis (RA) is the most common immune-
mediated inflammatory joint disorder and is characterized 
by joint inflammation, pain and damage, reducing patients’ 
functionality and quality of life (QoL) and increasing 
morbidity and mortality [1–3]. The prevalence in Spain 
among the adult population is estimated to be 0.5% [4], 
and it is higher in women, with an incidence of around 8.4 
cases/100,000 inhabitants [5]. RA is a great economic bur-
den (both direct and indirect costs) for society and the Span-
ish national health system (NHS) [6–8]. Better treatment 

regimens would increase patients’ QoL and may save 
resources and costs for the NHS [7, 9].

There are multiple therapeutic options for RA, predomi-
nantly targeting moderate–severe RA. The development of 
tumour necrosis factor (TNF) blockers has improved the 
treatment and prognosis of RA patients, reducing loss of 
joint function and pain [10, 11]. Monotherapy of biologi-
cal disease-modifying antirheumatic drugs (bDMARDs) 
and their combination with conventional synthetic disease-
modifying antirheumatic drugs (csDMARDs) can lead to 
clinical remission and delay or completely stop clinical and 
radiological progression of the disease, thereby improving 
patients’ QoL [12].

Clinical practice guidelines recommend starting RA 
treatment with a DMARD, usually methotrexate, in mono-
therapy or combined with other csDMARDs [13–15]. In 
2002, the retrospective emAR study analysed the therapeutic 
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management of RA patients, confirming significant vari-
ability in patients’ pharmacological treatment, as well as in 
other parameters such as consumption of social and health 
resources [16]. 10  years later, the emAR II study [17] 
updated these data to include treatment with bDMARDs, 
which was not evaluated in the first study. In emAR II, the 
variability in resource use (use of some resources decreased, 
while others increased) and in treatment patterns was still 
evident. The emAR II study found an increase in the use of 
csDMARDs and a significant decrease in time between the 
onset of symptoms and start of the first disease-modifying 
antirheumatic drug (DMARD). Regarding treatment with 
bDMARDs, a significant tendency to decrease their use 
as the patient’s age increased was detected, while longer 
time to disease progression, the presence of extra-articular 
manifestations and high RA activity (disease activity score 
(DAS) > 5.1) were associated with a higher probability of 
receiving bDMARDs [17].

The development and increasing availability of 
bDMARDs have changed the treatment of patients with 
rheumatic diseases, so it is important to gather updated data 
on changes in treatment and the impact of these new thera-
pies on resource consumption. Since recent data on the clini-
cal and therapeutic management of RA patients in routine 
clinical practice in Spain are scarce, the aim of this study 
was to describe the clinical and therapeutic management 
of RA patients with bDMARDs. This included therapeutic 
management with bDMARDs, alone or combined with csD-
MARDs, as well as analysing changes over time in these pat-
terns. Resources associated with the management of moder-
ate–severe RA patients were also recorded.

Materials and methods

Study design and patient population

Between December 2016 and July 2017, an observational, 
retrospective, multicentre study was conducted in the rheu-
matology departments of 10 regional public Spanish hospi-
tals. The following were considered inclusion criteria: adult 
patients (≥ 18 years) with moderate–severe RA at diagno-
sis (according to the criteria of the American College of 
Rheumatology [ACR] of 1987 or ACR/European League 
Against Rheumatism [EULAR] classification of 2010 [18, 
19]) treated with bDMARDs in 2013 and with computerized 
medical records. Investigators included consecutive patients 
who attend clinics and meet the study selection criteria pre-
viously described.

Only patients with retrospective data available through 
2013 until 2016 were included. Patients were asked to con-
sent to inclusion of their data in this retrospective chart 
review regardless of their current status or changes in treat-
ment over recent years. Patients treated with DMARDs for 
an indication other than RA or those participating in any 
clinical trial during the study period were excluded.

Data were retrospectively collected from visits to rheu-
matology departments from 2013 to the final observation 
date, including bDMARD treatment (dose, frequency, etc.) 
(observational period). Patients were categorised according 
to the bDMARD treatment line that they were receiving at 
baseline in 2013 (Fig. 1). In addition, patients completed the 
study questionnaires at final observation.

The study protocol was approved by the Ethics Com-
mittee of Hospital Parc Taulí, Sabadell, and classified by 
the Spanish Agency of Medicines and Medical Devices 
(AEMPS) as a non-prospective post-authorisation study 
(EPA-OD). The study was conducted in accordance with 
the principles of the Declaration of Helsinki of 1975/83.

Fig. 1   Study design. bDMARD biological disease-modifying antirheumatic drugs
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Data collection

Patient information was retrieved from the patients’ clini-
cal records and directly from patients through completed 
questionnaires. Demographic profiles and clinical char-
acteristics were collected, including RA diagnosis and 
onset of symptom dates as well as first csDMARDs and 
bDMARDs treatment dates. If available, disease charac-
teristics included the date and reason of every visit, 28 
tender joint count (TJC), 28 swollen joint count (SJC), 
DAS28 (ESR and/or CRP), presence of morning stiffness, 
pain and disease assessment by the patient and clinician 
(visual analog scale, VAS), functional capacity measured 
by the health assessment questionnaire disability index 
(HAQ-DI) [20] and laboratory tests (rheumatoid factor 
and anti-citrullinated protein antibody [anti-CCP], acute-
phase reactants [erythrocyte sedimentation rate, ESR, and 
C-reactive protein, CRP]). EuroQoL 5 dimensions 5 lev-
els (EQ-5D-5L) [21] and work productivity and activity 
impairment questionnaire: general health (WPAI-GH) [22] 
questionnaires were also required.

Lines of bDMARD treatment at baseline (2013) were col-
lected, taking into account the number of bDMARD treat-
ments used for every patient before baseline. All changes in 
treatment with bDMARDs during the observational period 
were recorded. A change in bDMARD was defined as any 
dose increase/decrease, administration schedule modifica-
tion and interruption/end or change to another bDMARD. 
The reasons for medication change at each observation, 
including dose and route of administration, were collected. 
Predefined lists for each treatment group were presented 
(non-steroidal anti-inflammatory drugs [NSAIDs], corti-
costeroids, csDMARDs or bDMARDs, or other).

The resources used since the last recorded visit were 
collected at each study visit. If available, direct resources 
included the number of visits to each department, hospitalisa-
tions related to RA, day hospital admissions, tests performed 
(blood, urine, imaging, etc.) and number of tests, purified 
protein derivative (PPD) test, vaccinations and the need for 
paid support from non-family members not financed by the 
NHS during the last year of observation. Given that data on 
domestic support are not likely to be recorded in the medical 
records, at final observation the patient was asked about her/
his need for support from non-family members at the patient’s 
or relatives’ expense or funded by the NHS during the last year 
to date. As data pertaining to indirect resources were also not 
likely to be recorded in the medical records, the patient was 
asked at the final observation about loss of work productivity 
due to temporary disability in the last year (change of type of 
work or position and number of days on sick leave due to RA, 
or how RA affects work activity measured by the VAS score). 
Indirect costs were calculated according to the time of work 

absenteeism, the loss of labor productivity and applying the 
average interprofessional salary to them.

Study size and statistical analysis

The sample size should be sufficient to describe the therapeutic 
management of patients with RA. Due to the variability of the 
therapeutic changes and the absence of available data in the 
same population and in the same period of time, the sample 
size assumed that 50% of subjects would change treatment, 
which maximised the size of the sample needed. The target 
sample size was 151 patients, considering a precision of 0.08 
and a significance level of 0.05.

Statistical analyses were performed using SAS version 
9.2. For describing continuous variables, the mean, standard 
deviation, median, minimum and maximum were used and, 
depending on the distribution of the variable analysed quartiles 
would be also presented. For describing categorical variables, 
the number and percentage of patients per response category 
were used.

Statistical analysis of sociodemographic and clinical char-
acteristics was performed in evaluable patients stratified in 
three treatment groups according to the treatment at base-
line (2013); first, second or third or later lines of bDMARD 
treatment. The proportion of patients requiring a change of 
treatment, the reason for change and the mean time between 
consecutive bDMARD modifications were analysed. Clinical 
characteristics at the change of treatment visit were evaluated. 
A descriptive analysis of the biological treatment according to 
line, including bDMARD treatments prior to the study period, 
was performed.

The ANOVA test and Pearson’s correlation were used to 
evaluate the relationship between HAQ-DI, EQ-VAS and loss 
of productivity. The results were considered statistically sig-
nificant at p < 0.05.

The cost data were obtained from national data sources [23, 
24]. Historical costs were projected forwards to 2016 using 
the consumer price index published by the Spanish National 
Institute of Statistics (INE) [25]. Direct resources were not 
collected at final observation. Therefore, as data from previous 
follow-up observation to final observation were not recorded, 
to obtain the annual cost per patient, the total cost during 
patient follow-up was divided by the number of years between 
the previous follow-up observation and baseline (2013).

There was no imputation of data; only available data were 
analysed. In all descriptive analyses the number and percent-
age of missing values for each variable were recorded.
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Results

A total of 128 patients were included in the study between 
December 2016 and July 2017. Demographic data and 
clinical characteristics stratified according to the line of 
treatment at baseline are given in Table 1. The mean age 
(standard deviation, SD) was 54.7 (10.7) years and mean 
disease duration was 13.2 (8.3) years. The mean time 
between diagnosis and the first csDMARD was 1.1 (2.9) 
years and the mean time between diagnosis and the first 
bDMARD was 8.0 (7.5) years. The elapsed time between 

the first csDMARD and the first bDMARD was 6.8 (7.7) 
years. The mean time on a bDMARD at baseline was 3.5 
(3.2) years.

At baseline, 81 patients (63.3%) were receiving first-line 
bDMARD treatment, 28 (21.9%) second-line bDMARD 
treatment and 19 (14.8%) were receiving third or later lines 
bDMARD treatment. Table 2 shows the different bDMARDs 
at baseline, as well as whether they were administered alone 
or in combination with csDMARDs. At baseline, anti-TNF 
use was 85.2% in first line, decreasing to 45.7% in second 
line and to 18.1% in third or later lines (Fig. 2).

Table 1   Baseline characteristics of patients according to the treatment at first observation: first, second or third or later lines of bDMARD treat-
ment

bDMARD biological disease-modifying antirheumatic drugs, CCP citrullinated protein antibody, CRP C-reactive protein, csDMARD conven-
tional synthetic disease-modifying antirheumatic drugs, DAS28 disease activity score 28 joints, ESR erythrocyte sedimentation rate, HAQ-DI 
health assessment questionnaire disability index, PGA patient global assessment, PhGA physician global assessment, SD standard deviation, SJC 
swollen joint count, TJC tender joint count, VAS visual analog scale
a According to reference values used in laboratories of participating sites

First line (n = 81) Second line (n = 28) Third or later 
lines (n = 19)

Total (n = 128) N missing

Sociodemographic and clinical characteristics
 Age (years), mean (SD) 54.3 (10.7) 56.1 (9.7) 54.7 (12.5) 54.7 (10.7) 0
 Gender (female), n (%) 69 (85.2%) 28 (100.0%) 18 (94.7%) 115 (89.8%) 0
 Employment status (employed), n (%) 32 (40.0%) 8 (30.0%) 5 (26.3%) 45 (36.0%) 3 (2.3%)
 Family history, n (%) 17 (25.0%) 4 (18.2%) 1 (7.7%) 22 (21.4%) 25 (19.5%)
 Smoking status (smoker), n (%) 17 (24.6%) 4 (20.0%) 3 (27.3%) 24 (24.0%) 28 (21.9%)
 Years since diagnosis, mean (SD) 12.8 (8.9) 13.0 (6.9) 15.1 (7.7) 13.2 (8.3) 0
 Years since first csDMARD used, mean (SD) 11.6 (10.0) 10.3 (5.9) 13.7 (6.2) 11.7 (8.5) 39 (30.5%)

Years since first bDMARD used, mean (SD) 4.2 (3.4) 5.9 (3.4) 8.5 (4.1) 5.2 (3.8) 0
 Years elapsed between the first csDMARD and 

the first bDMARD, mean (SD)
7.8 (9.2) 5.2 (4.2) 5.6 (5.6) 6.8 (7.7) 39 (30.5%)

Clinical disease
 TJC, mean (SD) 2.3 (3.5) 3.5 (4.1) 2.0 (2.3) 2.5 (3.5) 11 (8.6%)

SJC, mean (SD) 1.3 (2.2) 2.3 (3.9) 1.8 (2.7) 1.6 (2.7) 9 (7.0%)
 DAS28, n (%)
  Remission 22 (42.3%) 2 (12.5%) 2 (20.0%) 26 (33.3%) 50 (39.1%)
  Low activity 7 (13.5%) 4 (25.0%) 3 (30.0%) 14 (17.9%)
  Moderate activity 17 (32.7%) 8 (50.0%) 4 (40.0%) 29 (37.2%)
  High activity 6 (11.5%) 2 (12.5%) 1 (10.0%) 9 (11.5%)

 Presence of morning stiffness, n (%) 35 (64.8%) 13 (76.5%) 4 (33.3%) 52 (62.7%) 45 (35.2%)
 Rheumatoid factor positive, n (%) 42 (75.0%) 14 (73.7%) 11 (84.6%) 67 (76.1%) 40 (31.3%)
 Anti-CCP positive, n (%) 28 (73.7%) 12 (85.7%) 6 (75.0%) 46 (76.7%) 68 (53.1%)
 Abnormal ESR valuesa, n (%) 31 (41.9%) 7 (33.3%) 5 (33.3%) 43 (39.1%) 18 (14.1%)
 ESR value (mm/h), mean (SD) 21.5 (16.9) 25.6 (20.6) 17.7 (12.1) 21.8 (17.1) 18 (14.1%)
 Abnormal CRP valuesa, n (%) 24 (31.6%) 7 (35.0%) 0 31 (27.9%) 17 (13.3%)
 CRP value (mg/dL), mean (SD) 3.6 (8.5) 3.8 (7.3) 0.6 (0.9) 3.2 (7.7) 17 (13.3%)
 Pain (VAS 0–10), mean (SD) 4.4 (2.9) 4.0 (2.3) 3.3 (2.8) 4.1 (2.8) 46 (35.9%)
 PGA (VAS 0–10), mean (SD) 3.7 (2.4) 4.8 (2.1) 4.3 (2.5) 4.0 (2.3) 68 (53.1%)
 PhGA (VAS 0–10), mean (SD) 3.0 (2.5) 2.5 (2.1) 2.9 (1.1) 2.9 (2.2) 78 (60.9%)
 HAQ-DI, mean (SD) 0.7 (0.7) 1.1 (0.9) 1.3 (1.0) 0.9 (0.8) 62 (48.4%)
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At final observation, a DAS28 score was available in 
60.9% of patients. However, the TJC was available in 
91.4% of cases and the SJC in 93.0%. Furthermore, the 
acute-phase reactants ESR and CRP were available in 
85.9% and 86.7% of the patients, respectively.

At baseline, 33.3% of patients were in DAS28 remis-
sion (< 2.6); 17.9% had low disease activity (2.6–3.2); 
37.2% moderate disease activity (3.2–5.1); and 11.5% 

high disease activity (> 5.1). Table 1 shows disease activ-
ity according to the line of treatment.

The mean observation time was 4.1 years. A total of 196 
changes in bDMARDs (dose, etc.) were recorded during 
follow-up (median time between changes of 10.3 months) in 
99 patients (77.3%). The most common bDMARD changes 
reported during follow-up were dose adjustments: 39.8% 
of all dose adjustments (35.7% changes in dosing interval 

Table 2   Treatments according 
to the treatment at baseline: 
first, second or third or later 
lines of bDMARD treatment

bDMARD biological disease-modifying antirheumatic drugs, csDMARD conventional synthetic disease-
modifying antirheumatic drugs, TNF tumour necrosis factor
a 1 patient finished at ninth line, without restarting a new line

first line (n = 81) Second line (n = 28) Third or later 
lines (n = 19)

Total (n = 128)

First bDMARD used, n (%)
 Anti-TNF 64 (79.0%) 26 (92.9%) 19 (100.0%) 109 (85.2%)
  Adalimumab 11 (13.6%) 3 (10.7%) 2 (10.5%) 16 (12.5%)
  Anakinra 0 0 0 0
  Certolizumab 3 (3.7%) 2 (7.1%) 0 5 (3.9%)
  Etanercept 41 (50.6%) 5 (17.9%) 7 (36.8%) 53 (41.4%)
  Golimumab 1 (1.2%) 0 0 1 (0.8%)
  Infliximab 8 (9.9%) 16 (57.1%) 10 (52.6%) 34 (26.6%)

 Abatacept 3 (3.7%) 0 0 3 (2.3%)
 Rituximab 3 (3.7%) 2 (7.1%) 0 5 (3.9%)
 Tocilizumab 11 (13.6%) 0 0 11 (8.6%)

bDMARD at baseline, n (%)
 Anti-TNF 64 (79.0%) 13 (46.4%) 4 (21.1%) 81 (63.3%)
  Adalimumab 11 (13.6%) 4 (14.3%) 2 (10.5%) 17 (13.3%)
  Certolizumab 3 (3.7%) 1 (3.6%) 1 (5.3%) 5 (3.9%)
  Etanercept 41 (50.6%) 8 (28.6%) 0 49 (38.3%)
  Golimumab 1 (1.2%) 0 1 (5.3%) 2 (1.6%)
  Infliximab 8 (9.9%) 0 0 8 (6.3%)

 Abatacept 3 (3.7%) 5 (17.9%) 4 (21.1%) 12 (9.4%)
 Rituximab 3 (3.7%) 8 (28.6%) 3 (15.8%) 14 (10.9%)
 Tocilizumab 11 (13.6%) 2 (7.1%) 8 (42.1%) 21 (16.4%)
 Combination with csDMARDs 57 (70.4%) 18 (64.3%) 15 (78.9%) 90 (70.3%)
 Azathioprine 0 1 (3.6%) 1 (5.3%) 2 (1.6%)
 Cyclosporine 1 (1.2%) 0 0 1 (0.8%)
 Leflunomide 8 (9.9%) 4 (14.3%) 5 (26.3%) 17 (13.3%)
 Methotrexate 46 (56.8%) 13 (46.4%) 8 (42.1%) 67 (52.3%)
 Sulfasalazine 2 (2.5%) 0 1 (5.3%) 3 (2.3%)
 No bDMARD changes during 

study follow-up, n (%)
61 (75.0%) 18 (64.3%) 10 (52.6%) 89 (69.5%)

bDMARD line at final observation, n (%)
 First 61 (75.0%) 0 0 61 (47.7%)
 Second 13 (16.0%) 18 (64.3%) 0 31 (24.2%)
 Third 5 (6.2%) 6 (21.4%) 3 (15.8%) 14 (10.9%)
 Fourth 0 1 (3.6%) 9 (47.4%) 10 (7.8%)
 Fifth 0 1 (3.6%) 3 (15.8%) 4 (3.1%)
 Sixth 0 0 2 (10.5%) 2 (1.6%)
 None 2 (2.5%) 2 (7.1%) 2 (10.5%)a 6 (4.7%)
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and 4.1% changes in dose) were dose reductions (87.2% due 
to clinical remission) and 21.4% (17.9% changes in dosing 
interval and 3.6% changes in dose) were dose increases 
(57.1% due to a lack of response). 14 changes (7.1%) were 
interruption of the bDMARD treatment (42.9% due to 
adverse event) and 6 changes (3.1%) were discontinuation/
end of the treatment (33.3% due to clinical remission). At 
the end of the observational period, 69.5% of patients were 

still receiving the same bDMARD as at baseline. In total, 
30.5% of patients changed their bDMARD (76.7% due to 
a lack of response). By the time of the change, 85.7% of 
patients showed moderate to high disease activity according 
to DAS28 (although DAS28 was only available in 54.6% 
of the patients at the visits in which the bDMARD was 
changed). The mean joint count at this visit was 6.8 (6.2) 
TJC and 3.6 (3.2) SJC (Table 3).

Mean duration of treatment with the same bDMARD, 
only including treatments that ended during the observation 
period, was 5.5 years in first line, 2.8 in second line and 2.2 
in third or later lines.

At the last observation, the percentage of patients who 
reported affected dimensions of the EQ-5D-5L descrip-
tive system was 80.2% for pain/discomfort, 63.2% for usual 
activities, 55.6% for mobility, 50% for anxiety/depression 
and 40% for self-care dimensions. HAQ-DI scores for 
patients in first-line bDMARD treatment at baseline were 
lower than for patients in later lines, with a mean (SD) HAQ-
DI score of 0.82 (0.69) for first-line patients, 0.99 (0.76) for 
second-line and 1.31 (0.55) for third or later lines. 34.7% of 
patients who did not change bDMARD had a HAQ-DI score 
of > 1 at baseline.

In the year prior to the final observation, 17.8% of 
employed patients took sick leave, with a mean of 146 sick 
leave days per year. Loss of productivity according to the 
WPAI-GH questionnaire was 30.6%, associated with an 
increase in HAQ-DI (r = 0.761, p = 0.003).

On average, patients had four ESR tests, four haematol-
ogy and four clinical chemistry tests, as well as three rheu-
matology visits per year. In total, 28.9% of patients had a 
day admission for treatment administration and five patients 
(3.9%) were hospitalised due to RA. The total mean annual 
cost per patient was €16,549 (median €13,692), of which 
94.9% (€15,709) were direct costs and 5.1% (€840) were 
indirect costs. The total annual cost was higher in patients 
treated with bDMARDs in second and third or later lines 
at baseline. The mean annual cost of RA medication in our 
study was €13,676 per patient (82.6% of the RA total cost) 
(Table 4).

Discussion

This study describes for the first time the clinical and thera-
peutic management of RA treated with bDMARDs during 
a retrospective period of about 4 years, based on data from 
10 hospitals in Spain.

In the emAR II study, bDMARDs were used in combi-
nation with csDMARDs in 80.3% of subjects [17], while 
in this study only 70.3% of patients received a bDMARD 
and a csDMARD in combination (the most widely used 
csDMARDs were methotrexate [52.3%] and leflunomide 
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a second or third or later line of treatment whose first line was known
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[13.3%]). The observed difference in the percentage of 
patients treated with bDMARDs in monotherapy could be 
explained by the marketing of a new bDMARD indicated for 
monotherapy (tocilizumab) between both studies.

At baseline, the mean time between diagnosis and the 
first bDMARD was 8.0 (7.5) years. Compared to the emAR 
study, the time elapsed until our patients received their 

first csDMARD and their first bDMARD was longer [16]. 
In the emAR II study, the median time from diagnosis to 
administration of csDMARDs was 0 months (interquartile 
range of 0–2.9) [17]. However, it should be noted that in 
the emAR II study, 15% of patients started csDMARDs 
before diagnosis, 44% at the time of diagnosis and 48% 
after diagnosis [17].

Table 3   Patients’ characteristics at bDMARD treatment change (total number of changes in bDMARDs treatments during follow-up period)

CDAI clinical disease activity index, CRP C-reactive protein, DAS28 disease activity score 28 joints, ESR erythrocyte sedimentation rate, HAQ-
DI health assessment questionnaire disability index, NA not applicable, PGA patient global assessment; PhGA: physician global assessment, SD 
standard deviation, SJC swollen joint count, TJC tender joint count, VAS visual analog scale
a Moderate to high disease activity

Dose increase 
(n = 42)

Dose 
reduction 
(n = 78)

Change 
of route 
(n = 13)

Change of 
treatment 
(n = 43)

Interruption (n = 14) Discontinued (n = 6) % Missing

TJC, mean (SD) 4.3 (5.2) 0.7 (1.4) 4 (3.7) 6.8 (6.2) 1.4 (1.1) 0.2 (0.5) 22.4%
SJC, mean (SD) 2.4 (3) 0.3 (0.7) 1 (0.9) 3.6 (3.2) 1 (1.2) 0 21.4%
DAS28a, n (%) 12 (49.0%) 7 (18.9%) 6 (75.0%) 24 (85.7%) 4 (66.6%) 1 (25.0%) 45.4%
CDAIa, n (%) 4 (44.4%) 0 2 (66.7%) 8 (100.0%) 0 0 84.2%
Presence of morning 

stiffness
13 (54.2%) 4 (9.1%) 3 (42.9%) 18 (81.8%) 0 2 (50.0%) 47.4%

Pain (VAS 0- 4.2 (2.4) 3.2 (2.8) 4.5 (2.3) 5.7 (2.5) 3.3 (1.2) 3 (3.6) 50.5%
PGA (VAS 0–10), 

mean (SD)
3.7 (2.8) 2.2 (2.4) 3.5 (2.1) 5.6 (2.6) 2.0 (2.0) 3.0 (NA) 63.8%

PhGA (VAS 0–10), 
mean (SD)

2.4 (1.9) 0.9 (1.0) 1.9 (1.4) 4.7 (2.3) 2.3 (1.7) 1.0 (NA) 71.9%

HAQ-DI, mean 
(SD)

0.8 (0.6) 0.8 (0.9) 0.7 (0.8) 1.1 (0.8) 0.7 (1.0) NA 49.5%

Abnormal ESR 
values, n (%)

17 (45.9%) 22 (32.4%) 2 (22.2%) 19 (57.6%) 7 (87.5%) 1 (25.0%) 19.9%

ESR value (mm/h), 20.9 (18.1) 19.5 (18.5) 14.0 (11.7) 29.2 (24.4) 46.6 (29.9) 20.8 (20.4) 22.9 (21.0)
Abnormal CRP 

values, n (%)
14 (40.0%) 17 (23.6%) 3 (37.5%) 18 (52.9%) 5 (62.5%) 1 (20.0%) 17.3%

CRP value (mg/dL), 
mean (SD)

5.0 (8.9) 2.4 (2.7) 1.7 (2.1) 4.1 (5.6) 3.5 (3.5) 2.7 (3.7) 3.3 (5.4)

Table 4   Annual costs in € related to patients with RA according to the treatment at baseline: first, second or third or later lines of bDMARD 
treatment [mean (median)]

Reference year 2016 (€)
NHS national health system

First line (n = 81) Second line (n = 28) Third or later lines (n = 19) Total (n = 128)

Direct annual cost 14808 (12505) 16941 (13521) 17737 (13926) 15709 (12987)
Medical visits 363 (206) 232 (246) 274 (206) 321 (206)
Hospitalizations 74 (0) 260 (0) 1997 (0) 400 (0)
Day hospital 493 (0) 1034 (0) 880 (0) 668 (0)
Laboratory tests 513 (346) 594 (451) 681 (684) 556 (375)
Other services (NHS financed) 138 (0) 0 (0) 0 (0) 87 (0)
Medical treatment 13227 (10442) 14821 (11760) 13906 (13125) 13676 (11282)
Indirect annual cost (loss of productivity) 840 (0) 1168 (0) 358 (0) 840 (0)
Total annual cost 15648 (12968) 18108 (14525) 18095 (16473) 16549 (13692)
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ACR/EULAR treatment guidelines [15, 26] recommend 
that after the failure of first-line csDMARDs, other csD-
MARDs can be used in sequential or combination ther-
apy, or combined with a bDMARD depending on patient 
characteristics and the presence of poor prognosis factors 
[13, 15]. The results of our study are aligned with these 
recommendations.

Most of the patients (85.2%) started treatment with an 
anti-TNF in first-line bDMARD therapy. The most widely 
used were those that have been on the market for longer and 
combination therapy was the most prescribed option. These 
findings are consistent with the treatment recommendations, 
which do not specify which is the best therapeutic option 
after the first bDMARD failure. Spanish clinical practice 
guidelines for RA management (GUIPCAR) indicate that 
after an inadequate response to csDMARDs, a personalised 
decision should be made according to individual patient 
characteristics and their medical histories and preferences 
[26, 27].

Although changing a bDMARD is indicated in vari-
ous situations (failure to achieve the therapeutic objec-
tive, adverse events, etc.) [28], at the end of the follow-up 
period only a small percentage of patients changed base-
line bDMARD (30.5%), despite 48.7% of patients reporting 
moderate to high disease activity. Missing data in medical 
records, especially DAS28 information (39.1% missing), 
could indicate that a “treat to target” strategy is not followed 
routinely and insufficiently treated [13, 15, 29, 30], leading 
to worse long-term outcomes.

Navarro Sarabia et al. [31] observed that there was a cor-
relation between the functional capacity of the patient, the 
patients’ health-related QoL, loss of productivity and the 
cost of the disease. This study found that more than half of 
RA patients (63.2%) had difficulties performing activities of 
daily living according to EQ-5D-5L and there was a 30.6% 
loss of productivity according to the WPAI-GH question-
naire. This higher loss of productivity was associated with 
a decrease in physical function as assessed by the HAQ-DI.

RA is associated with high variability in the use of medi-
cal and non-medical resources regarding the disease and 
work disability. Ruiz-Montesinos et al. identified that direct 
costs were substantially higher than indirect costs (74% ver-
sus 26%), with drugs accounting for the main component 
of medical costs (56%) [7, 9]. This study also found direct 
costs to be higher than indirect costs (94.9% versus 5.1%), 
although indirect costs are lower than those identified by 
Ruiz-Montesinos et al., probably due to the low percentage 
of working patients (36.0%). In our study, the highest cost 
was associated with pharmacological treatment (82.6%), fol-
lowed by loss of productivity (5.1%), and the average cost of 
RA increased from the first line of treatment.

Our study presents several limitations that are worth not-
ing. The first limitation is the sample size (n = 128), which 

is less than the planned sample size (n = 151). While the 
planned sample size was calculated with a precision of 0.08, 
the final number of patients evaluated in the study had a 
precision of 0.087, with a difference between them of 0.7%, 
which is estimated not to influence in the results. Another 
limitation is the use of retrospective data for patients who 
initiated DMARDs 4  years previously. The retrospec-
tive nature prohibited the inclusion of more information, 
incorporating only the data collected by clinicians during 
the study period. At the beginning of the study, a feasibil-
ity study of the hospitals was performed to ensure that the 
necessary information was available. However, while the 
study included DAS28-ESR data for all patients, only eight 
of them were evaluated by DAS28-CRP. A second limita-
tion is that the use of resources could be underestimated 
because in those patients whose treatment did not change 
(including at the final observation), use of resources was not 
recorded. Finally, as concomitant treatments were not col-
lected between visits, it was assumed that the same patient 
received the same concomitant treatment until the next treat-
ment change visit, suggesting a limitation in the calculation 
of costs. However, considering the high costs of bDMARDs, 
it is estimated that this assumption has a small impact on 
final costs.

In conclusion, this observational study has shown that 
most RA patients continued treatment with the first pre-
scribed bDMARD, despite not achieving low disease activ-
ity or remission. Dose adjustments were required in a high 
percentage of patients for several reasons, mainly related 
to lack of response. Only a small percentage of patients 
changed bDMARD, primarily due to lack of efficacy. In this 
study, patient follow-up was hampered by a lack of recorded 
RA activity index data (DAS28). These real-world data 
could be of interest to understand and improve the manage-
ment of RA patients and the importance of conducting more 
studies on this subject.
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