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switches 461.9 ± 293.2 days vs older switches 773.7
± 475.8 days, p=0.03). No further significant diffe -
rences were found, including the disease activity.
The survival of the first biological was shorter in
patients starting biological therapy after 2007 (2949
days for biological onset before 2007 and 818 days
for onset after 2007, p <0.001). A good EULAR res -
ponse was achieved by 19% and 30% of the patients,
before and after 2007, respectively (p = 0.23). Re-
mission was achieved by 14% and 22% of the pa-
tients, before and after 2007, respectively (p = 0.30).
Conclusions: Switches were more frequently per-
formed in more recent years, in older patients and
with a shorter duration of biological therapy. A
trend towards a better and more targeted control of
the disease could be discussed in light of our results.
Although switches were more frequently per-
formed in more recent years, in older patients and
with a shorter duration of biological therapy, there
is still room for improvement when aiming at re-
mission, for example by applying a tighter therapy
strategy like the “treat to target model”.

Keywords: Rheumatoid Arthritis; Biological The -
rapy; Drug Switching; Registries; Portugal. 

Introduction

In the last decade, biological therapies have dra-
matically changed the treatment of rheumatoid
arthritis (RA) in such a way that remission is cur-
rently an achievable goal. This goal has been advo-
cated by recent initiatives, namely the Treat to Tar-
get1 and the EULAR recommendations for the ma -
na gement of RA2, as attaining a state of remission
or low disease activity leads to better structural and
functional outcomes than allowing residual disease
activity3,4, and the earlier the remission state is
achie ved the better it is1. Both initiatives recom-

Abstract

Objectives: To investigate the switches performed
in patients with rheumatoid arthritis under biolo -
gical therapy and specifically comparing the swi -
tches from earlier days with more recent switches.
Patients and methods: Patients with rheumatoid
arthritis under biological therapy followed at
Hospi tal Garcia de Orta, Almada, and included in
the Rheumatic Diseases Portuguese Register
(Reuma.Pt) were included in this study. Switches
occurring before and after January 2007 were com-
pared with respect to patients’ demographic and
clinical characteristics, such as disease activity and
duration of biological therapy. The survival of the
first biological agent was compared between pa-
tients starting biological therapy before and after
2007. EULAR response and remission rate at the
last evaluation were calculated. Comparisons be-
tween groups were established using a t-test or chi-
-square, as appropriate. Survival curves of the first
biological were compared through the logrank test.
Results: In total, 123 patients were included in the
analysis (mean age 57.0 ± 13.1 years and mean di -
sease duration 11.7 ± 8.0 years). A total of 85 swi -
tches were documented, 20% of which took place
before 2007. Comparing the switches before and
after 2007, the latter were registered among older
patients (recent switches 56.2 ± 12.9 years vs older
switches 48.9 ± 11.0 years, p=0.04) and with a shor -
ter duration of the first biological agent (recent
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mend that patients should be followed meticu-
lously and existing therapy should be intensified or
ultimately changed for another one until the tar-
get is achieved: remission1,2. With respect to biolo -
gical therapy in RA, a “cycling for remission” 
approach has recently been proposed: start with an
effective agent; move to another effective agent
unless persistent remission is achieved with ac-
ceptable toxicity; consider going back to the most
effective agent if none of the biological disease
modifying anti-rheumatic drugs (DMARDs) results
in remission5. This proposal is presented in light of
the evidence reflected in the EULAR recommen-
dations for the management of RA2, and the pro-
cess can develop at a relatively fast pace, as a pa-
tient’s response to treatment during the first 3
months of biological therapy is known to deter-
mine the level of disease activity at 1 year6. 
For several years, inhibitors of TNF (etanercept,

infliximab, and adalimumab) and anakinra have
been the only option available for patients failing
synthetic DMARDs. Recently, biological agents
with novel mechanisms of action (rituximab, aba -
ta cept, and tocilizumab) have been approved for
use in patients with RA and, even more recently, the
armamentarium of biological agents has been en-
riched through the approval of new TNF inhibitors,
golimumab and certolizumab pegol. The diversity
of biological agents increases the possibilities of
switching therapies and consequently of achieving
successful treatment response. Patients may fail to
achieve the target with one medication, for ins -
tance, a TNF inhibitor, but then may respond very
well to another medication with an identical7, 8 or
different mechanism of action9-11. Consequently,
rheumatologists’ clinical practice is expected to
have been adapted, throughout this decade, to a
more intensified treatment strategy and to a bet-
ter and more targeted control of the disease. A
more aggressive attitude towards RA therapy, more
specifically involving biological therapy, is there-
fore expected. Hence, it is interesting to reflect
upon our daily clinical practice and to analyze how
we are dealing with switches. The aims of the pre-
sent study were to investigate the switches per-
formed in patients with RA under biological thera -
py and to compare older switches (i.e. performed
in earlier days) versus more recent switches and the
circumstances in which these took place, as well as
to evaluate the survival of the first biological. Aim-
ing at higher response levels as we currently do, we
would expect to identify, comparing to earlier days,

a higher number of switches currently being per-
formed, a lower disease activity value before a
switch and a shorter survival of the first biological
agent.

Patients and methods

Study population
Data from the Rheumatic Diseases Portuguese
Register, Reuma.pt, more specifically the register of
patients with RA receiving biological therapies
(BioRePortAR) and the subset from Hospital Gar-
cia de Orta, Almada, has been used. Reuma.pt has
been described in detail elsewhere12. In summary,
this electronic register was launched in 2008 and
continuously includes patients from several Por-
tuguese Rheumatology departments. Inclusion cri-
teria are RA, diagnosed according to the American
College of Rheumatology (ACR; formerly, the
American Rheumatism Association) criteria13 and
start of biological therapy. Data from the previous
years, from the introduction of biologicals in 2000
until 2008, have been collected on paper and later
were entered into the electronic register; these data
have been systematically collected according to a
standardized, published protocol, which con-
tained the same items as the ones included in the
electronic register14. Reuma.pt is also used as an
electronic patient chart and, therefore, the fre-
quency of observations of the patients is not pre-
-determined. Assessments are made by rheumato -
logists, in general every 3-4 months, and include
clinical information, such as the monitoring of di -
sease activity (Disease Activity Score with 28-joint
assessment – DAS2815), medication, adverse
events, and comorbidities. Function is monitored
through the Health Assessment Questionnaire
(HAQ) once a year16. Demographic and other clini -
cal characteristics, including health habits and pre-
vious medication, are collected at the onset of bio -
logical therapy. Data from all patients exposed to
biologicals from 2001 to 2011 were used. Data re-
fer to usual clinical practice, without any inter-
vention on the decisions of the rheumatologists.
Patients with missing information at baseline, 
i.e. evaluation corresponding to the start of the 
first bio logical, were not included in the analysis,
in order to require all the patients to have a com-
plete follow-up while on biological therapy and 
to assure completeness of the information on
switches. 
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Switch assessment and subcohorts
A switch of biologicals was defined as the start of
a subsequent biological, independently of the rea-
son of discontinuation of the previous one. In or-
der to investigate the current practice with respect
to switches and to compare our earlier practice in
terms of switches with our more recent clinical
practice, a time cut-off was necessary. We decided
to establish the cut-off as of January 1st 2007, with
the following reasoning: 1) it divided the total pe-
riod (2001-2011) in approximately balanced parts
in terms of number of patients starting a first bio-
logical therapy in each of them; 2) in 2007, the Por-
tuguese guidelines for the use of biologicals in RA
were updated by the RA Study Group (GEAR) of
the Portuguese Society of Rheumatology17. In these
guidelines, the criteria for introduction and main-
tenance of biologicals were discussed, as well as the
contraindications and procedures in case of inade -
quate response. 
Taking the cutoff of 2007 into account, three

subcohorts of patients could be identified: subco-
hort 1 – patients starting the first biological in the
period of 2001-2006 and being followed-up during
the same period (2001-2006); subcohort 2 – pa-
tients starting the first biological in the period of
2001-2006 and being followed-up in the period of
2007-2011, actually including the same patients as
subcohort 1, but in a later follow-up period, and
only excluding patients with a definitive discon-
tinuation of biological therapy in the follow-up pe-
riod of 2001-2006; subcohort 3 – patients starting
the first biological in the period of 2007-2011 and
being followed-up in this period. Each of these sub-
cohorts was analyzed in terms of demographic and
clinical characteristics of the patients, including
initial and final levels of DAS28 (calculated with
the erythrocyte sedimentation rate) and HAQ,
number of switches, ratio of switches per number
of patients on biologicals, number of first swi tches,
disease duration and time under biological expo-
sition. 
Switches before 2007 were designated as older

switches and switches after 2007 as recent swi t -
ches. Older and recent switches were compared
with respect to demographic and clinical charac-
teristics of the patients at the evaluation immedia -
tely before the switch, as this was considered the
evaluation where the rheumatologist actually
made the decision about the switch. Clinical cha -
rac teristics compared were disease duration, time
under biological exposition, disease activity (as

measured by the DAS28), function (as measured by
the HAQ), concomitant therapy with corticos-
teroids, concomitant therapy with methotrexate,
and duration of first biological at first switch. Be-
cause recent switches included both switches in
patients who started biological therapy before and
after 2007, a more pure comparison between ol der
and recent switches was also performed, in which
only the recent switches of patients who had star -
ted their first biological after 2007 (i.e. belonging
to the subcohort 3) where compared to older
switches (subcohort 1).
Furthermore, the survival of the first biological

was evaluated through means of assessing its sur-
vival time for half of the patients and comparing
the survival between patients starting their first
bio logical before and after 2007. 

Disease activity control
A possible way to assess the effectiveness of opti-
mal and targeted disease activity control and of
the approach to switches throughout time is to
evaluate its effect, more specifically the disease
acti vity control achieved at the last evaluation of
the total population and stratified by each subco-
hort. Disease activity control was considered to be
evaluable when the DAS28 was available at the last
evaluation of each subcohort. For the purpose of
this assessment, patients starting a new biological
or awaiting a switch at their last evaluation, or who
had discontinued biological therapy permanently
were not included, as the disease activity control
could not be properly evaluated in these cases. Re-
mission achieved at the last assessment, as defined
by a DAS28<2.618, was also determined.
For all the patients with an available DAS28 both

at baseline and at the last evaluation, the EULAR
response was calculated19, both for the total popu -
lation and also split by each subcohort.

Statistical analysis
Continuous variables are presented as means ±
standard deviations, and categorical variables as
frequencies.
Comparisons were established between diffe -

rent groups. Continuous variables were compared
using an independent two-samples t-test adjus ted
for heterogeneity of variances, as appropriate.
Cate gorical variables were compared using the chi-
-square test.
The survival of the first biological was assessed

through means of a survival analysis and the sur-
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vival curves for patients starting their first biologi -
cal before and after 2007 were compared by a lo-
grank test. 
Statistical analysis was performed assuming a

5% significance level and using STATA SE 10.

Results

A total of 123 out of 159 patients with RA who have
been treated with biological therapy at the Hospi-
tal Garcia de Orta were included in this analysis.
Eight patients were not included because informa-
tion was only available from recent evaluations and
not from the first years of follow-up. The remaining
28 patients have been on biological the rapy at some
point throughout the follow-up pe riod (16 pertai -
ning to the 1st subcohort, 5 to the 2nd, and 7 to the
3rd subcohort), but have been definitely disconti -
nued, mainly due to adverse events, others due to
loss to follow-up or transfer to another hospital,
and their information was no longer available.
The demographic and clinical characteristics of

the included population are summarized in Table
I. The majority of the patients were on a TNF in-
hibitor as a first biological (33% infliximab, 32%
etanercept, 20% adalimumab), followed by
tocilizumab (7%) and anakinra (2%).
Table II shows the characteristics of each of the

subcohorts stratified according to the date of on-
set of biological therapy and the follow-up period.
A total of 56 patients started their first biological in
the period of 2001-2006 and the same patients were
followed-up in both periods (2001-2006 and 2007-
-2011). A total of 67 patients were started on a bio -
logical in the period 2007-2011. Patients from the
subcohorts 1 and 3, starting a biological before and
after 2007, respectively, had similar demographic
and clinical characteristics, except for the age at
onset of first biological, which was higher in the
group of patients who started their first biological
in the period of 2007-2011 (55 years old vs 50 years
old). 
With respect to the switches, fifty-eight patients

(47%) had their biological therapy switched at least
once (Table I). A total of 85 switches were regis-
tered, of which 17 (20%) in the 1st subcohort (Table
II). In total, 68 switches were of recent onset (i.e.
taking place after January 2007), of which 32 (47%)
in patients who had started their first biological
before 2007. Comparing subcohorts 1 and 3 (i.e.
starting their first biological before and after 2007),

there was an increase in the number of switches,
with a ratio of switches per number of patients un-
der biologicals of 30% in subcohort 1 and of 54%
in subcohort 3 (p = 0.02). A tendency towards a
lower disease activity level at baseline and at the fi-
nal evaluation was found throughout time, but the
difference between subcohorts 1 and 3 was not sta-
tistically significant.
Table III shows the comparison between swi -

tches of older and recent onset. Patients with re-
cent switches were found to be statistically signifi -
cantly older. This difference was also found when
the comparison was refined to patients from sub-
cohort 3 only (i.e. starting their first biological in
the period of 2007-2011) compared with subco-
hort 1. Comparing all the recent and older swit -
ches, a longer time under biological exposition was
found in patients with a recent switch (3.0 years in
recent switches vs 1.6 in older switches, p <0.01).
In patients from subcohort 3, a trend towards
shorter biological exposition was found compared
with subcohort 1 (1.2 years vs 3.0, p = 0.16). Pa-
tients with a recent switch and who had started the
first biological in the period 2007-2011 had a shor -
ter duration on their first biological at the time of
their first switch (461.9 ± 293.2 in recent switches

Table I. Demographic and clinical characteristics
of the population

Mean ± SD 

or n (%)

(N = 123)

Current age (years) 57.0 ± 13.1

Female gender (%) 106 (86%)

Disease duration (years) 11.7 ± 8.0

Time under biological exposition 4.4 ± 2.8

(years)

Rheumatoid factor positivity (%) 81 (66%)

ACPA positivity (%) 86 (70%)

Number of patients with at least 58 (47%)

one switch (%)

Number of biologicals per patient 1.72 ± 0.95

Frequency of number of biologicals 

per patient (%):

• 1 63 (51%)

• 2 40 (33%)

• 3 15 (12%)

• 4 4 (3%)

• 7 1 (1%)
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vs 773.7 ± 475.8 days in older switches, p = 0.03).
No further significant differences were found be-
tween older and recent switches. Interestingly, a
slight tendency towards a lower level of DAS28 was
noted in recent switches.
The survival of the first biological was shorter in

patients who started biological therapy in the pe-
riod of 2007-2011. The time to 50% discontinuation
of the first biological was 2949 days when the first
biological was started before 2007, compared to
818 days when the first biological was started in the
period of 2007-2011 (p < 0.001) (Figure 1). 

One hundred and eleven patients were conside -
red evaluable for analysis of disease control, as as-
sessed at the last observation (Table IV). Only pa-
tients that had not recently started a new bio lo -
gical, had not been proposed for a switch and had
not definitely discontinued biological therapy were
included for this analysis. In terms of EULAR res -
ponse, 53% had a moderate response, 35% a good
response and 12% none. A total of 24 patients (22%)
were in remission (DAS28 < 2.6). 
Dividing the population in the three subcohorts

and considering the last evaluation of each of

Table II. Demographic and clinical characteristics of the subcohorts stratified by onset of biological 
therapy and follow-up period

Cohort 2001-2006 Cohort 2007-2011
Follow-up period Follow-up period 

2001-2006 2007 – March 2011
Subcohort 1 Subcohort 2 Subcohort 3 
Mean ± SD Mean ± SD Mean ± SD 

or n (%) or n (%) or n (%) p value 
N = 56 N = 56 N = 67 §

Age at onset of 1st biologic (years) 49.8 ± 12.3 54.7 ± 13.7 0.04*

Female gender (%) 50 (89%) 56 (84%) 0.36

Rheumatoid factor positivity (%) 35 (64%) 46 (69%) 0.10

Disease duration at onset of 1st 6.6 ± 7.2 7.6 ± 8.0 0.46

biologic (years)

Number of switches 17 32 36 –

Ratio number of switches/number 17/56 32/56 36/67
0.02*

of patients under biologic (%) (30%) (57%) (54%)

Number of first switches 15 14 28
0.08

(15/17 = 88%) (14/32 = 44%) (28/36 = 78%)

Ratio number of first switches/ 15/56 (27%) 14/56 (25%) 28/67 (42%) 0.12

/number of patients under first 

biologic

Initial DAS28 5.8 ± 1.2 4.0 ± 1.4 5.7 ± 1.2
0.67

(n = 50) (n = 48) (n = 66)

Final DAS28 4.0 ± 1.4 3.7 ± 1.2 3.7 ± 1.3
0.07

(n = 48) (n = 52) (n = 62)

Initial HAQ (0-3) 1.6 ± 0.7 1.0 ± 0.7 1.5 ± 0.6
0.67

(n = 41) (n = 47) (n = 52)

Final HAQ (0-3) 1.0 ± 0.7 1.0 ± 0.8 1.0 ± 0.6
0.70

(n = 47) (n = 42) (n = 48)

Time under biological exposition 2.9 ± 1.8 4.2 ± 0.3 4.2 ± 0.1
<0.01*

(years) (n = 56) (n = 56) (n = 67)

Definitive discontinuation of 0 3 (5%) 2 (3%) –

biologics

§Comparison between subcohort 3 and subcohort 1
*Statistically significant difference (p-value <0.05)
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Table III. Comparison of the disease activity between older and recent switches

Recent switch, Recent switch only 
Older switch all considered from subcohort 3¶
(before 2007) (after 2007) (after 2007)

N = 17+ N = 68 N = 36
Mean ± SD Mean ± SD Mean ± SD 

or n (%) or n (%) p  value§ or n (%) p  value¤
Age (years) 48.9 ± 11.0 56.2 ± 12.9

0.04*
56.6 ± 14.1

0.049*
(n = 17) (n = 68) (n = 36)

Disease duration (years) 7.4 ± 4.5 9.2 ± 7.5
0.22

7.5 ± 8.6

(n = 17) (n = 66) (n = 34)
0.98

Time under biological 1.6 ± 1.3 3.0 ± 2.7 1.2 ± 0.9

exposition (years) (n = 17) (n = 68)
<0.01*

(n = 36)
0.16

Duration of first biological 773.7 ± 475.8 918.6 ± 932.0 461.9 ± 293.2

at first switch (days) (n = 15) (n = 42)
0.45

(n = 28)
0.03*

DAS28 before the switch 5.7 ± 1.3 5.2 ± 1.6 5.7 ± 1.8

(n = 14) (n = 64)
0.28

(n = 34)
0.91

HAQ (0-3) 1.3 ± 0.5 1.1 ± 0.8 1.2 ± 0.8
0.65

(n = 8) (n = 26)
0.53

(n = 14)

Corticosteroids (%) 15 (88.2%) 46 (67.7%) 0.09 28 (77.8%) 0.36

Methotrexate (%) 15 (88.2%) 56 (82.4%) 0.60 29 (80.6%) 0.49

+n refers to number of observations/switches; some patients had more than one switch
§Comparison of older vs recent switches, all considered
¤Comparison of older vs recent switches in subcohort 3 (i.e. patients started on biological in the period of 2007-2011) 
¶Subcohort 3 means that patients were started on a first biologic in the period of 2007-2011
*Statistically significant (p < 0.05)

them, a trend towards a higher achievement of re-
mission and a better profile of EULAR responses
was found in subcohort 2 (i.e. patients starting bio -
logical the rapy in the period of 2001-2006 and be-
ing followed--up in the period of 2007-2011) and
subcohort 3 (i.e. patients starting biological thera -
py in the period of 2007-2011). 

Discussion

This study showed a clear increase in the number
of switches in patients with RA under biological
therapy throughout time, specifically when com-
paring patients who started biological therapy be-
fore and after 2007. Patients with a recent switch
were found to be older and had a shorter duration
of the first biological compared with patients with
a switch before 2007. No significant differences with
respect to disease activity before the switch could
be demonstrated. The survival of the first bio logical
was shorter in patients who started bio logical the -
ra py in the period of 2007-2011. A trend towards a

better disease activity control, as assessed by the
mean final DAS28 score and the EULAR response,
was also manifest in the more recent follow-up pe-
riod (i.e. 2007-2011), when compared to the ear lier
follow-up period of 2001-2006. 
These results suggest a trend towards a better and

more targeted disease control of patients with RA
under biological therapy throughout time. This goes
along with what we expected, with the improve-
ments we have witnessed in RA during the last
decade and with the consequent increasing level of
demand we have with respect to the disease control.
In more recent years, switches were performed at an
earlier stage, in terms of the duration of biological
therapy, suggesting that rheumatologists were re-
ducing the time to evaluate the effectiveness of a
therapy before switching if they were not satisfied
with the results. This is also in line with the larger
availability of biologicals in recent years, including
drugs with a different mode of action. However, di -
sease activity was still considera bly high before a
switch, and has not decreased signi ficantly through-
out time, as one may have expec ted. One potential
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explanation for this is that rheumatologists may be
reluctant to switch and still wait a long period be-
fore actually changing the biological. This period
was on average of 467 days in more recent years,
which is around 15 months. There seems to be
room for improvement in this aspect. 
Another finding was that recent switches were

performed in older patients. We would instead ex-
pect that patients were started on biological thera -
py earlier in their disease course and, consequen -
tly, in their life. However, this would also be de-

pendent on an earlier referral of patients from their
general practitioners to rheumatologists, and ac-
tually no difference was demonstrated in the di -
sease duration before a switch. The fact that
switches were performed in older patients poten-
tially reflects the increased occurrence of swi tches
that can take place and to a less restrictive group
of patients, being in fact generalizable to older pa-
tients as well. Remission was achieved in appro -
ximately one fifth of the patients. This number is
in line with remission achievements in other ob-
servational studies. The German registry, RABBIT,
showed a remission rate achieved in 16% of the pa-
tients under biological therapy20. In the Italian re -
gistry, MonitorNet, 36% of the patients were repor -
ted to be in remission21. The data from the German
registry are from a publication from 2006, which
can justify a lower value. The data from the Italian
registry are from 2009 and only included patients
who were started on biological therapy after 2007,
which can partially explain the higher achievement
of remission. Interpreting our findings in light of
these other publications, we can conclude that our
patients’ disease activity control was in line with
other observational studies and potentially with
some room for improvement in this aspect. To our
knowledge, no previous studies focused on the
same aspect as we did, meaning that no studies
specifically addressed the circumstances in which

Table IV. Comparison of the disease activity between older and recent switches

p value 
Subcohort 1§ Subcohort 2¶ Subcohort 3¤ subcohort 3 vs 

n (%) (n = 56) (n = 56) (n = 67) subcohort 1
Disease activity control 111 (90%) 56 (100%) 51 (91%) 60 (90%) –

evaluable at last 

observation*

EULAR response  99 (89%) 43 (77%) 41 (80%) 56 (84%) –

evaluable

• Good 35 (35%) 8 (19%) 18 (42%) 17 (30%)

• Moderate 52 (53%) 25 (58%) 20 (46%) 32 (57%) 0.23

• None 12 (12%) 10 (23%) 5 (12%) 7 (13%)

Remission 24 (22%) 8 (14%) 11 (22%) 13 (22%) 0.30

§Subcohort 1: start of first biologic before 2007, follow-up period before 2007. For this cohort, the last observation is the first observation in the
next follow-up period (beginning of 2007)
¶Subcohort 2: start of first biologic before 2007, follow-up period after 2007
¤Subcohort 3: start of first biologic after 2007, follow-up period after 2007
*By disease activity control evaluable at last observation is meant that the patient did not start a new biologic at the last evaluation, was not 
proposed to switch at the last evaluation and did not discontinue a biologic definitely, as these cases compromise the evaluation of disease activity
control

Analysis time (days)

Survival of first biological agent

400030002000100000.00

0.25

0.50

0.75

1.00 Biological onset 2001-2006Biological onset 2007-2011

Analysis time (days)

Survival of first biological agent

40003000200010000

0.00

0.25

0.50

0.75

1.00 Biological onset 2001-2006

Biological onset 2007-2011

Fi gu re 1. Time to discontinuation of the first biologic
agent, stratified by the period for onset of biological 
therapy
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switches take place or compared switches from
earlier years with switches from more recent years. 
The main limitation of the present study is the

relatively small population. Some of the differences
between the groups did not reach statistical si -
gnificance and only remained as a trend. A second
potential limitation is that not all patients that
started biological therapy were included in the
dataset, and therefore selection bias may have oc-
curred. Nevertheless, all the efforts were done to in-
clude the maximum number of patients possible
and we are confident that they are a good repre-
sentation of the total population. 
We strongly believe that this type of analyses

provides clinicians with insight to their behavior in
clinical practice. Clinicians might have the slight-
ly deviated perception they are being interventive
enough in their medical decisions, for instance of
keeping or changing a therapy, and only when the
reality is put into numbers can the misperceptions
be understood. A parallelism can probably be es-
tablished with situations when a tight control of RA
is compared to routine clinical care, just as for
exam ple was illustrated in the TICORA trial, where
it was demonstrated that a tight control led to
signi ficantly better outcomes22. This parallelism
can at the moment only remain as an image to bet-
ter illustrate the idea and, if deemed to be true,
then a scientific demonstration will be required.

Conclusion
In summary, this study demonstrated that swi tches
in biological therapy were more frequently perfor -
med in more recent years, compared to the period
before 2007. Patients with switches in biological
therapy performed in more recent years were ol -
der and had a shorter duration of biological the -
rapy compared to switches in biological therapy
before 2007. A trend could be shown towards a bet-
ter and more targeted control of the disease. Ne -
vertheless, there is still room for improvement, es-
pecially when aiming at remission and following
the current EULAR recommendations for the treat-
ment of RA2, for example, applying a tighter the -
rapy strategy, like the “treat to target model”1. 
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